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GEOLOGICAL INVESTIGATIONS, 

BY 
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Sir, — I have the honor to submit for your consideration the customary 
annual summary statement of the progress which has been made, under rrcyrcs* .luring 
my direction, in the Geological Exploration of the Dominion. Also, a UI 
statement of the work which has been done in the Geological Survey 
Laboratory, and in the Museum, in connection with its improvement and 
extension, and with a view to augment its usefulness and popularity. 
With these are also submitted reports from those associated with ine in 
the work, which, as will be observed, has embraced investigations in Nova 
Scotia and Cape Breton Island, as well as in the Provinces of New 
Brunswick, Quebec, Ontario, Manitoba, and British Columbia, the dis Dtatritonjonol 
tribution of the Geological Explorers in these several Provinces having 
been as under : 



British Columbia James Richardson. 

North- West Territory and Manitoba. . . .R. Bell, J. W. Spencer, and two drilling parties. 

Ontario Henry (». Vennor. 

Quebec H. Y. L. Brown and Arthur Webster. 

New Brunswick Robert Ells. 

Nora Scotia and W. McOuat ami Scott Barlow. 

Island of Cape Breton C. Robb and H. Fletcher. 



In the distribution of the staff, as above stated, it may, perhaps, be 
thought that an undue share of attention was being devoted to investiga" 
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tions in Nova Scotia, to the neglect of that of other extended and less 
known portions of the Dominion. In making this distribution, however, I 
have been influenced by the recognition of the fact that the development 
of coal and iron mines exerts a far greater and more enduring beneficial 
influence upon the material progress and prosperity of the country than 
can be ascribed to that of any other product of raining industry, and 
therefore I deemed it to be one of the first duties of the Geological corps 
that it should endeavour to produce as quickly as possible complote and 
reliable maps and reports of these most important resources of the 
Dominion. This view was likewise held by my predecessor, Sir W. E. 
Logan, who, together with the late Mr. Edward Hartley, commenced in 
ISfiS, and in the following year completed a detailed and elaborate Map 
and Report of the Pictou and New Glasgow coal-field,* while in his 
Summary Report, dated 1st May, 18C9, he writes: "The true structure 
of a coal-field in which valuable seams of fuel exist being a matter of 
great commercial importance, no pains should be spared in making it 
out, but where, as in the present instance, it is of a complicated 
character, while natural exposures and crop workings are few, it will 
require much time to accumulate the number of facts required to 
arrive at a satisfactory conclusion." 

The force of the latter part of this remark can only bo fully appreciated 
by the working geologist ; but I may say that in the continuous progress 
of the examination sinco then, it has boon found to be very generally 
applicable to the Nova Scotia coal-fields, and has been the true cause of 
what might seem in the absence of any such explanation, to be an unne- 
cessary delay in the working out and in the publication of the results of 
the survey. In the meantime, however, as a practical result of the work 
in advance of publication, we have boon enabled already to atford to 
persons actively engaged in endeavours to develope the working capabili- 
ties of the coal-fields a very considerable amount of valuable advice and 
information, and especially so in the preventing large expenditures in 
searching for seams of coal where the geological structure precludes the 
possibility of their being found. 

Besides the several geological exploring parties above-mentioned, 
two boring parties have been employed during the past season in 
the North-West Territory, with a view to ascertain where the 
eastern limit of the Cretaceous coal bearing rocks is, and at the 
same time whether artesian wells affording good water can *be made 



• Publithed in the Report of I'rujrresa 1800-70. 
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upon the prairies whoro surface water is either very scarce, or for the 

most part too saline for domestic purposes. The localities where those 

operations were carried out are at Rat Creek,* and in the vicinity of Fort 

Ellice, on the Assineboine; and on Swan River, near Fort Pelly. As the 

details of the work have already been submitted, it does not need to bo 

further alluded to on this occasion, except to state that the results have 

not been as complete and satisfactory as might have been anticipated ; 

but, so far as they have gone, they lead to the conclusion that no difficulty 

will be found in obtaining a good supply of water on an}' part of the water supply on 

western plains at a moderate depth beneath the surface. A sufficient th<,,,,am * 

depth has not yet been reached, either at Fort Ellice or at Fort Polly, to 

prove the coal bearing strata. At Rat Creek, however, the superficial 

deposits were penetrated at 88 feet, and the underlying rock bored 

through to a depth of 122 feet, the section being as shewn in the 

accompanying woodcut. 

The cream-coloured limestone shewn in the section is certainly either Ape of rock* 
of Devonian or Silurian age, probably the former, and it does not differ lmnd thro, ' Kh - 
from the rock of that age, whero it comes to the surface, with a slight 
westerly dip, around Winnepegosis and Cedar Lakes. Tho dark grey 
fine-grained rock beneath the limestono is unliko any rock, that has so 
far as I am aware, been observed cropping out in this region. It may, 
however, not improbably be a part of the same ridge of metamorphic 
and gneissoid rocks with quartz veins, noticed in 1858 by Professor 
Hind, at St. Martin's Lake, and which are probably either of Laurent ian 
or Huronian age. In any case, tho finding these rocks at Rat Creek, 
together with other ascertained facts in connection with the distribution 
of the different formations, prove that neither coal or lignite beds are at coal or Uipiiu 
all likely to occur beneath any portion of the level country which con- fouJf£nflnt 
stitutes the first prairie steppe. pnunL stc,,|ke 

Tho position of tho bore-hole at Rat Creek is about half way down the 
slope from tho level of the plain to the creek bed, a total height of aliout 
thirty feet, and as the water rises to within seven feet of the surface, it 
is uot unlikely that a cut made to intersect the hole at a somewhat lower 
level would result in establishing a permanently flowing spring, which situation for a 
would be a very great boon to the settlers in the vicinity. C««prf£ ^ 

As instances of what has recently been accomplished in other countries, r>ec,» borin K 
in deep boring, and also as shewing the cost, and the time required for 
such work, the following particulars are here given : 



• Rat Creek is 00 miles WPt of fort Oarrjr, on U»e flmt or lowest prairie steppe. 
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1st. The deep boring made by tbo Prussian Government engineers at 
Spercnberg, 25 miles south of Berlin, the depth reached was 4,172 feet, 
the greatest yet reached in the earth's crust. The first 984 feet was 
mado by manual labour at a cost of £1,600 stg., $8,000. Steam power was 
afterwards used, and the total cost was £8,717 14s. Od. stg.. $43,588 50. 
The actual woi king time being 3 years, 10 months and 15 days. The 
hole was commenced with a diameter of 15 inches, and at 956 feet had 
been reduced to 12£ inches, being lined with tubes from the surface. 
How much the hole diminished in diameter below 984 feet is not stated. 
Percussion borers, with roils, were employed. 
Missouri. 2nd. The boring' at the Insane Asylum, St. Louis, Missouri, depth 

3,837 feet, commenced at six inches diameter, in a well seventy feet 
deep, in March, 1866, and finished 9th of August, 1869. Steam power, 
percussion borers, and wooden (white oak) rods in 33^ feet lengths. 
Total cost, less the value of the Plant, $69,000. 
Bohemia. 3lt |. « Broad Bore Hole" Bohemia; depth 2,001 feet; commenced 15th 

July, 1874, and completed to the depth named, 8th of January, 1875 ; 
cost not stated. English Diamond Drill. 
jjjJJJJjl 4th. Sub-wealden Exploration, Sussex, England, depth 1,018 feet, com- 

menced late in 1872; completed in June, 1874. Total cost not stated, 
but the Diamond Drill Company offered to bore 200 feet further at the 
rate of £2 stg. per foot, a price considerably under their rate for boring 
at such a depth, but made in consideration of this boring being a purely 
scientific undertaking. It is now proposed to carry this boring to a depth 
of 2,000 feet, but it will have to be commenced again from the surface. 
Mo«t successful It may be remarked that the most successful, and in the end the least 

bore-hole* 

l^ediametcr C08 ^y> borings have invariably been those which have been commenced 
with a large diameter, or from six up to as much as fifteen inches. This 
arises from the greater facility afforded for inserting any tubing that 
may bo required, and also from the lessened liability of the rods to 
come in contact with the sides of the hole and to break off fragments 
which fall down, and often, when the hole is small, jam and break the 
rods, causing so much trouble and delay as not unfrequeutly, to make it 
cheaper to abandon the hole and commence afresh from the surface. 

oeoinjficai Adverting to the statement on page 1 of the distribution of the Geo- 

Corpe too small 

for the ore* logical Corps during the past season, and, looking to its numerical 

requiring 1 0 1 

examination. strength as there given, ft must, I think, be admitted to bo entirely dis- 
proportioned to the immense area requiring examination, and over 
which its labours now have to be extended. To indicate this more 
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forcibly, and at the same time to suggest the desirability of organizing 

the field staff of the Dominion Geological Survey on a somewhat more 

adequate basis, it may be well to compare it with the British Geological £ffl™g ritish 

Survey, which has now been in progress since 1834, but, unlike the Survoy - 

Canadian Survey, has never been compelled to devote any part of its 

resources to making topographical measurements for the construction of 

the essential preliminary maps. Here, this work unavoidably occupies 

fully two-thirds of the time and attention of the explorers, and constitutes 

one of the largest items in the expenditure of the Surrey. 

The total area of the United Kingdom is 121,000 square miles, and the 
field statTof its Geological Survey numbers sixty-four members ; namely : 
1 Director General. 

3 Local Directors ; 1 iu England, 1 in Scotland, 1 in Ireland. 

4 District Geologists. 

14 Geologists, and 42 Assistant Geologists. 

The Director General is also Director of the Geological Museum and 
the School of Mines, for which, I believe, he receives a speeial salary. 

The precise extent of the Dominion in square miles, I am not able to 
state, but if we assume it to be twenty times larger than the United 
Kingdom ; or, 2,420,000 square miles, we shall certainly be within the 
mark. The geological examination of the whole of this immense area, 
extending from the Atlantic to the Pacific, is now committed to a field 
staff, which numbers only eleven members ; namely : 
1 Director. 

10 Geological Explorers. 

The total annual appropriation for carrying on the survey (including ^J^jJ^j,,,, 
boring operations), and for the payment of all expenses (rent, repairs, [^J^ 
fuel, light, water, insurance, &c.) connected with the maintenance of the 8urv «y- 
Geological Museum, Laboratory, Library and Offices in Montreal, as well 
as for the engraving, printing and publishing of all maps, sections, illus- 
trations and reports— the latter in English and in French— is $45,000.00. 
This is a sum not greater than is granted for similar purposes by 
many single States in the neighboring Union; is very much less than is Appropriation 

„ B intheVnited 

annually appropriated by the Federal Government for the United States st*u». 
Geological Survey of the Territories under Dr. F. V. Hay den, and amounts 
to only a fraction more than one cent per head of the present population 
of the Dominion.* Under these circumstances I mav be permitted to 



• An Appropriation of <*75.OO0.0O haa been made for tho nurvey of th c HcaMon of 1873, of the Territory 
* Colorado alone, (See Dr. Hay.Jcn'n Kejwrt, page 1, 1873.) Each |*rty surveyed an area of about f.,«W0 
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express a hope that when the appropriation for geological purposes is 
again under the consideration of the Government, it will, through the 
enlightened liberality of the Ministry, and of Parliament, bo largely 
augmented, so that the Survey and the Geological Museum can be 
organized on a scale more nearly in accordance with the extent, and with 
the rapidly increasing wealth and importance of tho country. 

nggcnphled j n reference to the topographical work of the Survey already alluded to, 
I may state that, during tho past summer, not less than 2,000 miles have 
!>een measured, either by chain, odometer, micrometer, or pacing, and the 
bearings taken either with transit, sextant, or prismatic compass; while 
the track surveys on which the distances have only been estimated, amount 

Distance to several hundred miles more. And the total distance travelled by the 

travelled 

/ explorers while at work, and going and returning, may be roughly stated 
at 60,000 miles as shewn by their respective diaries. In future, the 
travelling charges of the Survey will be considerably increased, owing to 
the withdrawal of free passes over the Grand Trunk Railway, a privilege 
which has, till this year, been invariably accorded to all the principal 
members of the staff. 

Mai*. In the summary reports, and in the special reports of previous years, 

several maps have been mentioned as being in preparation. 

1st. A map of the Kastern Townships on a scale of four miles to one 
inch, engraved in four sheets, and embracing an area of 26,121 square 
miles, from St. Jerome and tho Lake of the Two Mountains on the west, 
to ten miles east of St. Thomas, below Quebec, and from the U.S. Boun- 
dary along the 45th parallel of latitude, to eight miles north of Throe 
llivcrs, or to the parallel of 47° 50'. 

2nd. A map on a scale of one inch to the mile of tho Spring Hill, and a 
portion of the Joggin's coal-fields in the County of Cumberland, Nova 
Scotia, embracing an area of about 272 square miles. 

3rd. A map on a scale of four miles to one inch of the Grand Lake and 
Clones' coal-fields in Queen and Sunbury Counties, New Brunswick, and 
embracing the whole area of these counties. 

4th. A* map of the Sydney coal-field, Cape Breton, on a scale of one 
mile to an inch, covering an area of 250 square miles. The additional 
topographical measurements which were required for the construction of 
these maps have been completed during the past summer, but before the 
geological structure can be correctly delineated upon them, some further 
investigations are required. When this work has been completed, it is 
proposed to publish these maps geologically colored, to illustrate the 
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reports on the districte to which they refer. Meanwhile, however, in 
pursuance of the instructions conveyed to me in your letter of the 23rd 
Januarv, 1874, arrangements have been made, by which Messrs. Walker Arrangement* 

* ' ° ^ with Mcwsrs. 

and Miles will use them for their Dominion Atlas now printing, Walker & mu«. 
and in which, with the exception of tho Cape Breton map, they will 
accordingly appear, but without geological coloring, and, though in this 
resect imperfect, their early publication will at once render available, a 
very considerable amount of original and really valuable topographical 
information for tho most part derived from the labours of the (ieological 
Corps, but including also other unpublished surveys from various sources. 
Sir W. E. Logan's large map of Canada and the adjacent states, on a scale 
of 25 miles to one inch, will likewise appear in the Dominion Atlas 
geologically colorod, and for this purpose the publishers have been supplied 
with transfer copies taken in London from the plates, and transmittal to 
them in New York. 

In my report of last year's operations it is stated, page 8, that a sketch OmJ* map 
map had been made of the Saskatchewan .River, from Rocky Mountain BMtakhtwMu 
House to Cumberland Lake, and that a reduction of it had been prepared 
to accompany that report. This reduction, drawn by Mr. R. Barlow, to 
a scale of sixteen miles to one inch was, however, not completed in timo 
to be issued with tho report, but is now available, having been printed at 
the establishment of the Photo-Lithographic Company in Now York. 
The impressions are distinct and sharp, and quite equal, if not superior 
to maps produced by the usual lithographic process, with the advantage 
of costing less and being more quickly executed.* 

The greater part of my own time during the past summor has been Mr. Balwyirt 
occupied in attending to matters connected with the general work of the 
Survey and the Museum. Early in July, a few days were spent in 
company with Sir W. E. Logan, in investigations connected with the 
determination of tho relative antiquity of the ciwstalline and the fossili- 
ferous rocks in the Eastern Townships, alluded to in my last summary 
report, page 2, and with a view of further studying the aspect and 
relations of these rocks in their north-eastern extension, I proceeded to 
Bimouski on the Lower St. Lawrence, and thence via Metis and the line Rimouski t,» 
of the Intercolonial Railroad to Newcastle, New Brunswick. 

All the principal exposures and rock cuttings on tho route were care- 
fully examined. In some of these, especially at Metis, and near tho 



• l hare to thank the Surveyor-Ocneral. Lieut -Col, Dentils, for suggesting this mode of printing, and 
'or kindly tratminittin^ the manupcrint tt> New York. 
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summit level between (he St. Lawrence and the Itcstigouche, the remark- 
able foldings and plications which have affected the strata, as well as the 
mineral characters of the different groups, can be well studied. I Jailed, 
however, to find evidence of the existence anvwhere in this retrion of 
rocks clearly older than the Primordial Silurian (Cambrian) and the 
Qirel»cc group; while a large part of it is certainly occupied by rocks of 
Upper Silurian and Devonian age. 

Leaving Newcastle on the 28th of July, I proceeded to Spring Hill, in 
Cumberland County, Nova Scotia, where, in company with Messrs. Scott, 
Barlow and McOuat, some obscure points affecting the structure of this 
coal-field were investigated, resulting in the determination of the approx- 
imate position and course of several large and important faults. The 
limit of the Productive Coal Measures in the Spring Hill and Joggin's 
coal-fields can now be very closely laid down, which in future will bo the 
means of preventing much waste of time and money in boring and 
sinking for coal scams in situations where there is no possibility of find- 
ing them. 

Ken< >rtcd deposit A report having beon received that an extensive and valuable 
MnwEdwJj deposit of hematite had been discovered in Prince Edward Island, and the 

Island. 

statement being supported by some small samples of excellent ore which 
were said to have been taken from the vein, I thought it desirable to visit 
the locality, which I accordingly did in August, but only to find that no 
such deposit existed as had been represented, and that the samples 
exhibited, instead of having been taken from the vein, had been picked 
up on the shore at Gallas Point, where it had already been described by 
Principal Dawson, as follows : — " lied Hematite : an excellent ore of iron 
" in concretions at Gal las Point and elsewhere. AtGallas Point sufficient 
"quantities may be picked up on the beach to afford a small additional 
ki supply to an iron furnace, but not to warrant any independent cnter- 
M prise."* 

My impression is, that even with this limited application of it, the ore 
would very soon be exhausted. 

From Prince Edward Island 1 went to Sydney, Cape Breton, and spent 
some days with Mr. Charles Robb, studying the structural details of the 
Sydney coal-field, and the relations of the coal measures to the underlying 
Mill-stone Grit and Lower Carboniferous formation. An examination was 
also commenced between Sydney ami Louisburg, with a view of gaining 
some definite information respecting the lower pahcozoic rocks of Cape 



Sydney coal- 
field. 



LL I) 



Un>..rt on flu: (U .toxical Structure and Mineral Ke«ources of Prince Edward Island, by J \\ Dftwaou 
, j'.li.S.. I .U.S., 1671. Printed by authority of the Government of Prince Edward Jatand. 
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Breton, and it was intended to extend this examination into that almost Lowor pai«oioic 

rocks of 

wholly unexplored region embraced in the Counties of Victoria and cape Breton. 
Inverness. The work was, however, unavoidably suspended after the 
lap*e of only a few days, but nevertheless some very interesting facts were 
observed, shewing the occurence in Cape Breton of a thick series of 
strata, very closely resembling in mineral and physical characteristics, 
and probably also corresponding in age and origin with the great Lower 
Silurian volcanic accumulations which constitute the principal mountain 
masses of North Wales — Snowdon, Cader Idris, etc. 

Should further investigation of this interesting series of rocks prove 
this view to be correct, then the great gap that apparently existed in the 
Nova Scotian lower palaeozoic series, between the highly fossiliferous and 
characteristic Upper Silurian rocks of Arisaig and the Primordial Silurian 
or Cambrian slates and quartzites of the gold mining districts, may be 
satisfactorily tilled up, and the complete sories of formations be recognised 
in Nova Scotia, as it occurs in "Siluria " from Lower Cambrian to Ludlow 
inclusive. Dr. Honey man in his remarks on the crystalline rocks of 
Arisaig and George's River,* has already suggested the probability of 
these being of Lower Silurian age, and has paralleled them with the 
somewhat similar crystalline rocks of the Quebec group in Eastern 
Canada, though as yet no fossil iferous beds have been found associated 
with them, either at Arisaig, or at George's River. 

The examinations recently made by Mr. Robb at Kelly Cove on tho 
Great Bras D'Or Lake show that a similar series of crystalline rocks, — 
magnesian limestones, serpentine,! &c, — occur there between the Carbon- 
iferous series and the great mass of syenite, which has been supposed to 
be of Laurentian age; but which will, I think, more probably prove to bo 
an intrusive mass nearly corresponding in age with the great central 
granitic axis of Nova Scotia, which is undoubtedly pre-Carboniferous and 
post-Devonian. 

As regards the occurrence of Lower Silurian rocks in the cutting at the Age of rock. at 
Wentworth station of the Intercolonial Railroad, as stated by Dr. „Vthe* wrth ' 
Honeyman, I may say that in 1873, Mr. McOuat. of the Geological Corps, Raflrnd. 
collected 300 specimens from this locality. Mr. Billings has examined 
this collection and informs me that, though the specimens are not of such 
a character as to enable him to express a decided opinion upon their age, 
yet that the evidence they afford is, on the whole, against thoir being 
older than Middle Silurian, or about the age of the Clinton group. 



a»'l transaction* of the Nova Scotian h.stituteof Natural Science, vol. Ill, part IV. 
Further ptrticulan. are firm of Umrwj called aerpciiUitea in Dr. Uarringtou'i, Report. 
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The following arc the only species Mr. Billings has been able to 
determine: — Graptolithus, allied to G. Clintonensis ; Linyula oblonya ; 
Lepttrna transvermUs ; Strophomena corrugata ; fihynconella Eva, ami 
Atrypa reticularis. 

The matrix is a somewhat hardened, dark blue, rubbly shale, precisely 
similar to the blue Ludlow shales of Britain. 

In the early part of the year Mr. Billings was c hiefly occupied in 
attending to the printing of Part I. of the second volume of the Palaeozoic 
Fossils of Canada, which was issued in August last. And ho has sinco 
been engaged upon Part II. of the same volume, which he hopes will bo 
completed and published during the present year. 

His duties as Curator of the paheontological branch of the Museum, 

and the examination of collections brought in by the tield partios, have 
also occupied a portion of his time. 

A good many improvements have been made in the arrangement of 
the specimens exhibited in the Museum, especially in making them more 
generally interesting and instructive, by the addition of printed labels 
giving a brief descriptive notice of the specimen and the meaning of 
its name. Thus we find Protichnites and Climactichnites—mxmen which 
probably to the majority of persons visiting the Museum are perfectly 
meaningless — described as follows: 

Tracks or Trails of Marine Animals. Protichnites, or " First Fossil 
Foot-prints." These consist of two rows of small impressions, with a 
groove between them. The groove is supposed to have been made by 
the tail. No portion of the body of the animal has ever l>cen found. It 
is supposed, however, to have resembled the King Crab or Limulus of the 
present day. 

The tracks occur in the Potsdam Sandstone in several localities, but 
most abundantly near Beauharnois, about 20 miles from Montreal. 
There are six kinds of tracks which have been named by Professor Owen 
as follows : 

ProtichnUt* mptem-notahu. 
" octo-mttatu*. 

latm. 
** muUi-noteUiu, 

" ultrrnanA. 

All of these arc on exhibition in this Museum. 

Attention was first directed to these tracks by the late Mr. Abraham, 
who published an account of them in the Montreal Gazette, and brought 
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them under (ho notice of Sir W. E. Logan. They were described in the 
Quarterly Journal of the Geological Society in 1852. 

The smooth part of the stone is supposed to have been ground down 
and partly polished by the action of drifting ice. The rem under exhibits 
a tine display of ripple-marks. The small specimen in the upper right 
hand corner shows the effect of either the wind or the current upon the 
sand. 

The following additions to the collection have been received during the AdtMttoM to the 



year :— 

1. Collected by J. Petet, Devonian fossils, Ontario 3, (KM) specimens. 

2. Presented by Major Grant of Hamilton, Clinton and Niagara fos- 

sils 85 

3. Collected by T. C. Weston, Quebec Group fossils, Temiacouata 

Lake 150 

4. Presented by the Revil. Mr. Petitot — Pipeclay, with impreasions|cf 

leaves from Mackenzie River, al>ove the mouth of Great Bear 

I jike River 2 ' ' 

Corals from Mackenzie River, below Fort Norman . 3 M 

Atrtfpa rtticulari*, from the Rocky Mountains, near Fort Good 

Hope 4 

Atiy/Hi reticulari* and Cyrtina from the Rocky Mountains, near 
Fort Go<hI Ho|>e. (These arc certainly Devonian, and are 
beautifully preserved specimens.) 2 M 

Fossil wood from Mackenzie River, below Great Bear Lake River. 3 " 

5. Collected by T. C. Weston, fossils from the Guelph formation, 

Ontario 57 i " 

6. Purchased from C. DeCew, Devonian fossils from Ontario 1,833 " 

7. Purchased from J. W. Tayler, fossils from Gamoche Bay, Anticosti, 

Middle Silurian 250 " 

S. Purchased from C. DeCew, Devonian fossils from Ontario 1,500 " 

9. Collecte<l by James Richardson, fossils from the Cretaceous rocks 

of British Columbia 350 

10. Collected by J. W. Spencer, Devonian and Cretaceous fossils from 

Manitoba 

11. Collected by A. R. CL Selwyn, Middle and Upper Silurian fossils 

from the Restigouche River Valley 25 

The fossil leaf impressions above mentioned, have been submitted to Fo ^"« edb 
Principal Dawson ; among them he finds the following genera and species : J^'H 

1. Populus Riehardsonii. —llcrr. 

2. Corylus, Hacquarriei, hazel 

3. Sequoia Langsdorftii. 

4. Corylus, sp. 

5. Leaf like Diospyros, date. 
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Service* of 
Mr. Whiteaves 
secured. 



Note by Mr. 
Whiteaves on 
fomils from the 
>ueen Charlotte 



Cretaceoua 
fimsils from 



I.i\ru<* collection 
of Secondary 



Need of fund* 



The fossil woods from Mackenzie River have been sliced by Mr. Weston 
for examination under the microscope, and Principal Dawson, who has 
kindly examined them, states that they represent three distinct species ; 
one of the pine type and two of the cypress typo. 

As none of the specimens in Mr. Richardson's large and very inter- 
esting collection of Cretaceous and other secondary fossils from the 
coal-l>earing rocks of Vancouver and other Islands in the Strait of 
Georgia, and from the Queen Charlotte group, had then been examined, 
I last year secured the services of Mr. J. F. Whiteaves, F.G.S., for this 
work, and the first result of his investigation is given on pages 
260-268, of the Volume of Reports for 1873-74, recently published. 

Mr. Whiteaves has since been occupied in a careful study of the valuable 
and unique collection of the fossils from the coal-bearing rocks of the 
Queen Charlotte Islands, which were visited by Mr. Richardson in 1872. 
Of this collection, Mr. Whiteaves says: u These fossils have a double 
interest; first, as exhibiting a blending of Jurassic and Cretaceous types, 
a circumstance before without parallel in North America ; and secondly, 
as tending to elucidate the geology of a part of the world never before 
examined by a competent observer. There are forty species in the 
collection; one of which is a coral, two are braehiopods, sixteen lamelli- 
branchiate bivalves, five gasterojKxla, and sixteen cephalopoda." 

A dt- tailed description of the various species, with illustrations, is being 
prepared, and it is hoped will bo ready for publication during the ensuing 
summer. 

In November last, Mr. Richardson returned from the Pacific. Coast, 
bringing another valuable addition to the collections, consisting of a very 
beautiful series of Cretaceous fossils from Sucia Island. These have 
likewise been carefully examined by Mr. Whiteaves, who states that 
there are about forty species of which he believes about one-third to 
be new to science. Those which can bo referred to specios already 
described, have been named and mounted for exhibition in the Museum ; 
and a report on the whole, with figures and descriptions, is in course 
of preparation. 

The Geological Survey Museum now possesses by far the largest 
collection in existence of the Secondary fossils of the British American 
Pacific Coast, obtained from a number of localities between the forty-ninth 
and the fifty-fourth parallels of latitude; and it is much to bo regretted 
that want of funds to provide the requisite fittings and cases in the 
Museum, will at present prevent their being exhibited. 

Besides geological collections — recks, minerals and fossils — Mr. Rich- 
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ardson has brought a number of specimens of plants and of marine ani- Plant* and 

marine animals 

mals which will be placed in the Museum of the Natural History Society, from British 
Among the latter may bo mentioned, four fine and perfect specimens, 
taken alive, in about 50-fathom water, of the gigantic Sea-Pen, 
" Yerillea Blakei" the largest of which is nearly eight feet in length. 
Also, a fine specimen of the largo edible crab of the West Coast, "Echid- 
nocerus cibarius" (White), and three rare species of fishes. Mr. Wbiteaves 
states that several of the hydroids, polyzoa and crustaceans in the collection 
are, as far as he can ascertain, undescribed species. It is proposed to 
publish a paper on these and on the other marine animals, and also one 
on the plants, in an early number of the 14 Canadian Naturalist." 



InvestigaUona 
the chemical 



The investigations made in the laboratory by Dr. Harrington and jj 
Mr. Hoffmann have been of the same varied character as in previous years. i»bon\to"o : 

Three complete analyses, six partial analyses, and five assays of iron 
ores have been made. The results of some of these were published in the 
Report of Progress for 187344. The analysis of a clay iron-stone » 
brought by Mr. Bell from the 11 Dirt Hills." and mentioned in his report, 
page 78, Keport of Progress, 1873-74, shews it to be a rich and valuable 
ore, and one which, if the quantity prove sufficient, may eventually be of 
very considerable importance. 

Proximate analyses have been made of seven specimens of lignite and 

eight of bituminous coal. Most of these were published in Appendices 

to the Reports of 1873-74. The results of the analyses of two samples Analyst* of «>ai 
« i . from the sty** 

brought by Mr. Scott Barlow from the " top bench " of the Styles Mine, Mine. n. s. 

Nova Scotia, not previously given, are as follows : 

L II. 

Slow Coking. Fart Coking. Slow Coking. Fart Coking. 







4.05 


3.72 


3.72 


Volatile combustible matte 


r.... 33.72 


38.18 


33.24 


37.66 






51.37 


52.15 


47.73 






6.40 


10.89 


10.89 




100.00 


100.00 


100.00 


100.00 



The specimens presented a curious slickensided appearance, the lustre 
dull and somewhat resinous, and the fracture irregular. Both of 
them contained a good deal of pyrites, and a little graphite occurred in 
joints in No. II. By rapid heating a bright and tolerably firm coke was 
obtained. 

Six assays have been made for silver, lead, copper, nickel and cobalt; various 
and complete analyses of six minerals and rocks of scientific interest, as 
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well as partial analyses of niuo others. Among the minerals may be 
mentioned a specimen of iron pyrites from Londonderry, Nova Sootia, 
which Mr. Hoffmann found to contain 0.144 per cent, of nickel, and 
0.813 per cent, of cobalt. In what quantity the pyrites occurs, is not at 
present known. For the particulars of the commercial value of sneh 
cobaltiferous ore, I may refer to pages 750 and 751 of the Geology of 
Canada, 1803, where it is shewn that ores containing only from 0.5 to 0.6 
per cent, of oxyd of cobalt can be very profitably worked. 

Among the rocks analysed was a magnositic ophiolite from Melbourne, 
in the Eastern Townships, which was found to contain chromium, man- 
ganese, nickel and cobalt. Full details of this rock will bo given in a 
future report. 

Mr. Hoffmann has made some complete and inteiesting analyses of 
iron slag from the Acadia Iron Company's blast furnace, and also of 
the crushed quartz used for making the furnace hearths, and of the 
bar iron. 

In addition to the laboratory work, the mic roscopic study of a number 
Sufwo/k^th'e of crystalline rocks has engaged the attention of Dr. Harrington. He 
has also devoted considerable time to perfecting and arranging the 
collection of minerals and rocks on exhibition in the Museum, including 
the special collection of Canadian iron ores, alluded to in my last summary 
report, page 8, which is now nearly completed, and forms a very 
interesting series, illustrating the wide distribution of valuable iron ores 
in the Dominion. 

interesting In February last, samples of two very interesting and remarkable 

mintnd water*. m j nera j waters were sent by Dr. Grant of Ottawa to the Museum. These 
have been analysed qualitatively by Mr. Hoffmann. Tho one contains 
26.2 of solid parts in 1,000, or 2.62 per cent. ; and the other 2.50 per cent. 
The details of these analyses, and of other investigations in the labor- 
atory, are given in Dr. Harrington's report. 

As forming also a part of the investigations undertaken by tho survey 
during tho past year, I havo to transmit an interesting and valuable 
Report by Mr. report by Mi*. J. Lionel Smith, on tho History and Statistics of the trade 
j. Lionel smith. ^ mailu f Heture 0 f 8a it i n Canada. This report forms a useful and 

appropriate sequel to the reports by Dr. T. Stcrry Hunt, published in the 
volumes of the Geological Survey Reports for 1866 and for 1869, in which 
the geological and chemical relations of the salt deposits and the various 
processes of manufacture are given in detail. 
New office*. During the past summer, the offices of the Survey wore removed to the 

new building erected by Sir W. E. Logan, in St. James Street, immediately 
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in the rear of the brick wing of the Museum, with which it has been 
connected by fire-proof iron doors. 

The rooms thus vacated in the Museum building have become avail- 
able, and some of them have already been fitted up for the exhibition of 
specimens ; funds are, however, now wanting for the repairs, alterations 
and fittings, required before the other rooms can be similarly utilized. 

It is very desirable that there should be on exhibition in the Museum importance of 

, i.i.«iti a collection of 

for reference and for general information, a good collection of models and mining and 

G ' B metallurgical 

examples of the newest and most improved mining machinery, tools and model*, 
implements, as well as of metallurgical works and processes. Such a 
collection is a very important adjunct of every Museum of Economic 
Geology, and considering the proportions which the Museum and the 
associated Library of the Canadian Geological Survey have already 
attained, it is certainly a matter to be regretted that their full usefulness 
for practical and scientific purposes of reference and instruction, should 
be curtailed and hindered by any short-sighted parsimony, in granting 
the comparatively insignificant funds required for their proper and 
efficient maintenance and progress. 
The interior of the. Museum building had not been painted or repaired for Repair* in the 

M 1 1 St' mil 

twenty years. During the past summer this much-needed work has 
been carried out so far as the resources of the Survey permitted, and 
a great improvement is now visible in the appearance of the Museum. 
The expenditure for these purposes — repairs, fittings, etc. ; and for taking 
down, repairing and re-setting the steam boiler for heating the building, 
ha* amounted to over $2,000.00 during the year. 

From the 1st of May, 1874, to the 1st April, 1875, 1,017 persons visited Number of 
the Museum. This, though still a very small number, is a considerable 
increase over previous years, notwithstanding that for several weeks 
during tWpast summer, while the repairs were in progress, the doors were 
necessarily closed. Next year I hope to have a full descriptive catalogue 
of all the specimens prepared. When this can bo printed and made c * taIoBU *- 
available for the public, the collection will become more generally interest- 
ing and instructive. 

In December last an application was rec eived from the Board of School Geological 
Trustees of Klora, Ontario, to bo supplied with a geological collection for 
the use of the public school, and a set of typical Canadian rocks, minerals 
and fossils, comprising 277 specimens, properly named and catalogued, 
was prepared and sent to the Board, on the understanding that suitable 
cases for its preservation would be provided, and that it was to bo 
exclusively the property of the public school. 
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On application, similar collections will be prepared for distribution 
among tbe managers of public schools, who can guarantee that they 
wish to utilize them for educational purposes, and are in a ]>osition to 
do so. 

Efforts have been continued to obtain reliable annual statistics of mines 
and mineral produce in the Dominion, but the result has, I am soiry to 
say, not been encouraging. Out of 216 circulars issued to the various 
managers and proprietors of mines in all parts of the Dominion, only 65 
have been returned with the information asked for. The apathy on the 
subject evinced by some, and the reluctance of others, to give any infor- 
mation, is certainly surprising. The general value and usefulness of such 
statistics does not need to lie pointed out to any person of ordinary intel- 
ligence, and it is quite impossible that their publication can, in any way, 
injuriously affect individuals, and yet the fear of its doing so is, I imagine, 
tho only way to account for the very limited response which our efforts 
have met with. They will not, however, be abandoned, and it is hoped 
that gradually more encouraging and satisfactory results will be attained. 
Number of From the 1st of July, 1873, to the 1st of April, 1875, 2,953 copies 

publications 

dutributod. of the various maps, and other publications of tho Survey, have been 
distributed. 

Additions to tho Apj>ended, is a list of the additions to the library during the same 

library, m 

period by presentation and purchase. Also, a list of the scientific 
magazines and journals subscribed for and regularly received by tho 
Survey. 

T have the honor to be, Sir, 

Your obedient servant, 

ALFRED B. C. SELWYN. 

Geological Survey Office, 

Montreal, 1st May. 1875. 
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ADDITIONS TO THE LIBRARY, 

1st JULY, 1873, to 1st APRIL, 1875. 



BY PKESEXTATION. 

Royal Society of London : — 

Transactions Volume 161, Part II. 

" " 162, " L 

« « 163, u Ml. 

" u 164, M I. 

Proceedings Volume XXII, No. 148-155. 

« XXI II, « 156-153. 

Tie Literary and Philosophical Society of Manchester : — 

Memoirs Third Series, Volume XV. 

Proceedings Volume VUI-XII. 

Manchester Geological Society : — 

Transactions Volume XIII, Part I-VIII. 

Manchester Scientific Students 1 Association : — 
Annual Report for the year 1873. 

Society of Edinburgh : — 

Proceedings Volume VII, Sessions 1871-2. 

" u VIII, « 1872-3. 

Transactions Volume XXVII, Part I, 1872-3. 

Society of Edinburgh : — 

Transactions Volume I, Part I-II-III. 

" " II, " I-IMII. 

Society of Edinburgh : — 

Transactions and Proceedings Volume XI, Part I. 

Geological Society of Glasgow t — 

Transactions Volume I, Part I. 

" " II, " I-II-III. 

" III, « MI. 

" IV, « MI. 

On the Phenomena of the Glacial Drift of Scotland, extracted from the Transactions 
of the Geological Society of Glasgow, Vol. I, Part II ; by A. Giikie, F.R.S. 

Geological Surrey of India. — Thomas OLDHAM, LL.D., Director: — 

Memoirs Volume VIII, Part MI. 

" IX, " MI. 

» X, « L 

2 8 
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G oogical Society of India— continued :—' 

Records Volume V, Part I-TI-I1I-I V, 1872. 

« « Vi, - I-IM1MV, 1873. 

Puleontologia Indiea Volume IV, Part I II. 

" Series VIII, Parti V-V. 

" " IX, « I-IV. 

New Zealand Institute.— J AMES HECTOR, M.D., F.R.8. :— 

Transactions and Proceedings, Volume VI, with 26 Plates. 

Meteorological Report, 1873. 

Museum and Laboratory Annual Report, 1872-3 

Nova Scotian Institute of Natural Sciences : — 
Proceedings and Transaction*, 1872-3. 

Geological Survey of Newfoundland.— ALEXANDER MURRAY, F.G.8., Director:— 
Report of Progress, 1873. 

Commissioners of Crown Lands of the Province of Ontario: — 
Report, 1873. 

Board of Agriculture, Ottawa 

Census of Canada, 1870-1. 

W. II. Daily. F.L.S., F.G.8., Dublin :— 

Figures of Characteristic British Fossils, with descriptive remarks, Part 
I-IMII. 

Dr. Sterry Hunt, LL.D., Boston:— 

Chemical and Geological Essays, 1875. 
C ill and Iron of Southern Ohio, Ac. 

United States Geological Surrey of tke Territories. — DR. F V. HaYDEN, U.S. Geologist:— 
Fossil Vertebrates, Volume I; by Pbof. Joseph Lkioy. 
Synopsis of the Acridida) of North America ; by Cyrus Thomas, Ph.D. 
Profiles Sections and Illustrations accompanying the Final Report of the Chief 

Geologist, 1872. 

First, Second and Third Annual Reports of the United States Geological 8urvey 

of the Territories, for the years 18G7-8-9. 
Final Report of the Geological Survey of Nebraska, and portions of the adjacent 

Territories ; by F. V. Haydkn, with Map, 1871. 
Preliminary Report of the United States Geological Survey of Wyoming, and 

portions of contiguous Territories ; by F. V. Hayom, 1870. 
Fifth Annual Report of the United States Geological Survey of Montana, and 

portions of the adjacent Territories ; by F. V. Hayden, 1871. 
Sixth Annual Report of the United States Geological Survey of Territories, 

embracing Montana, Wyoming, Ac, for the year 1872. 
Map of the Source of Snake River. 
Map of Montana and Wyoming Territories. 
Map of parts of Idaho, Montana and Wyoming. 
Map of i he Upper Basin, Fire Hole Biver. 
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United Statet Geological Survey of the Territories — continued: — 

Annual Report of the United States Geological and Geographical Survey of the 

Territories, embracing Colorado; by F. V. Haydxx, 1873. 
Geological Report of the Exploration of the Yellow-Stone and Missouri Rivers, 

with Map, 1859-60. 
Synopsis of the Flora of Colorado; by Porter h Coulter. 
Geological and Geographical Survey of the Territories, 1874 
Descriptive Catalogue of the Photographs of the United States Geological 

8urvey of the Territories, 1869-73; by W. H. Jackson 
Meteorological Observations during 1872, in Utah, Idaho and Montana; by 

Henry Gamwktt. 

Lists of Elevations in that portion of the United States west of the Mississippi 

River ; by Henry Gannett. 
Catalogue of Publications, United States Geological Survey of the Territories ; 

by F. V. Hayden, 1874. 

United States Geological Survey of the State of Iowa. -C. A WHITE, M.D., 8tate Geologist: — 
Report of the Geological Survey of Iowa ; 2 volumes, I-J2. 

United States Geological Survey of Illinois —A H. WoRTHEN, Director:— 
Geological Survey of Illinois, Geology and Palaeontology, Volume V. 

United States Geological Survey of Ohio.— Trov. J. 8. NEWBERRY, Chief Geologist :— 
Report of the Geological Survey of Ohio, and Atlas, Volume I, Part I. 
Report of the Geological Survey of Ohio— Geology, Paleontology, Volume I , 
Part II. 

United States Geological Survey of Missouri.— G. C. Broadhrad, State Geologist :— 
Report on the Geological Survey of the State of Missouri, 1855-71. 
Preliminary Report of the Iron Ore and Coal Fields, from the field-work of 1872, 

with Atlas of 14 Maps and Sections. 
Report by the Curators to the Governor, 1873. 

Report of the Geological Survey of the State of Missouri, and Atlas ; including 
field-work of 1873-74. 

United States Geological Survey of California, — J. D. WHITNEY, State Geologist : — 
Contributions to Barometric Hypsomrtry, with Tables for use in California. 

JVfic York State Museum of Natural History.— J AMES Hall, LL.D , Director :— 
Twenty-first Annual Report of the Regents of the University, 1868. 



Twenty-second '* " " 1869. 

Twenty -third " " 14 1869. 

Twenty-fourth " " " 1870. 

Twenty-fifth " " 4 1871. 

Twenty-sixth " 11 11 1872. 



Fifty-sixth Annual Report of the Trustees of the New York State Library, 1873. 

Board of Agriculture, State of Maine, V 5.— S. L. BOARDM4H, Secretary :— 

Sixth and Seventh Annual Report of Agriculture and Geology ; Second Series, 
2 Volumes, 1861-2. 
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Board of Agriculture, State of Maine, U.S. — continued : 

Report of the Agriculture of Maine; Second Series, 8 Volumes. 
Provisional Report upon the Water-Power of Maine ; by Waltkr Wills. 
The Water-Power of Maine ; by Waltsr Wills. 

Report of the Commissioners of the Hydrographic Survey of the State of Maine, 

18G7. 

Third, Eleventh and Nineteenth Annual Reports of the Secretary of the Maine 

Board of Agriculture, 1866, 1874. 
A Survey of Waldo, County Maine ; by J. W. Lanq. 1873. 
First Annual Report of the Secretary of the Maine State Pomological Society for 

the year 1873. 

The Ornamental and Useful Plant* of Maine ; by F. L. Scribnkr. 

Some Materials towards a History of the Cattle of Maine ; by S. L. Boardmam. 

Harvard College, Cambridge, Mass., U.S 

Catalogue of Terrestrial Air-Breathing Mollusks of North America; by 

W. O. Binnsy ; Volume III, No. IX. 
Ophiuridae and Astrophytidae, new and old ; by Ttnco. Lyman. 
Annual Report of the Trustees of Harvard College, 1872-3. 

Boston Society of Natural History :— 

Proceedings Volume XV, Part II-III-I V. 

" XVI, " MI-IIUV. 

« XVII, « MI. 

Memoirs Volume II, « II, No. IV. 

" Volume II, Part III, No. I-II-III-IV-V. 

Academy of Natural Science of Philadelphia ; — 

Proceedings Part II and III, 1873. Part Ml, 1874. 

Essex Institute, Salem ;— 

Proceedings Volume IV and V 1872 3. 

Aradttny of Science of St. Louis: — 

Transactions Volume III, No. I. 

Vcabody Academy of Science, Salem : — 

Annual Report of the Trustees for the year 1873. 
LWiadbnic Imperiale des Sciences de St. Petersburg :— 

Memoirs VII S6rie Tome XI, No. 4. 

■ " XVI, « 12. 

Jamks D. Dawa, New Haven, Conn.:— 

On the Quartzitc Limestone and associated Rocks of the vicinity of Great 
Barrington, Berkshire Co., Mass. 
C. H. Hitcucock and J. B. Huntikotom, Hanover, N.H. :— 
Geology of the North-West Part of Maine. 

United Stairs tkologicnl Surrey of New Jersey.— Gko. H. Cooke, State Geologist :— 

Annual Report of the State Geologist of New Jersey, for the years 1870, 1871, 

187-2 and 1873. 
Geological Map of Northern New Jersey, 1874. 
Atlas of Maps of the State of New Jersey. 
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Crw» Lands Department, Province of Ncte Brunswick : — 

Thirteenth Annual Report, for the year ending October, 1873. 
Map showing the Timber Lands of New Brunswick. 

Industrial and Technological Museum, Melbourne : — 
Lectures during the Autumn Session, 1874. 

Geological Surrey of the Untied Kingdom, London : — 

Catalogue of the Published Maps, Sections, Memoirs, and other Publications, 
up to January 1, 1874. 

Professor N. H. Winchell, M.A., State Goologist of Minnesota : — 

First Annual Report of the Geological and Natural History Survey of Minnesota, 

for the year 1872. Extracted from the Regents' Report for 1872 
Annual Report of the Board of Regents of the University of Minnesota, for the 
year 1873. 

The Drift Deposits of the North- West ; by N H. Winchkll. 
Royal Colonial Institute:— 

Proceedings, 1869 ; Volume First. 

C. H. Hitchcock, Hanover, N.H. :— 

Geological History of Winnipiseogee Lake. 

J. W. Dawson, LL.D., F R.S., F.G.S. 

Report on the Geological Structure and Mineral Resources of Prince Edward 
Island, 1871. 

Bandford Fleming, C.E., Engineer in Chief, C P. Railway :— 

Report of Progress on the Explorations and Surveys, up to January, 1874. 
Maps and Charts to accompany Report on the Explorations and Surveys, up to 
January, 1874. 
Geological Survey of Scotland :— 

Descriptive Cutah»gue of the Maps, Sections and Memoirs (published and in 
preparation), 1873. 

John B. Perry, Cambridge, Mass. :— 

A Review of Sir Charles Lyell's Students' Elements of Geology. 

Alfred R. C. Selwyn :— 

New Zealand Exhibition, 1865. Reports and Awards of the Jurors, and 
Appendix. 

Essays and Statistics on the Social and Economic Resources of the Colony of 
Victoria, 1873. 

Geological Survey of Victoria : 
Report of Progress, 1873. 

Paheontology of Victoria, Decade 1 ; Frederick McCoy. 

Massachusetts Institute of Technology : — 

Prseident's Report for the year, 1874. 

Thomas Define, F.R.O.8. :— 

Government Map of Part of the Dominion of Canada. 
General Land Office, Washington : — 

Map of the United States and Territories, 1874. 
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BY PURCHASE. 

Field and Forest Rambles ; A. Leith Adams. 
Coal at Home and Abroad ; J. R. Lrifchild. 
Coal-Regions of America; Jambs Macpahlanb. 
Jahresbcricht ; Alex. N aim ann 

The Coal-Fields of Great Britain, 3rd Edition ; Edward Hull. 

The Journal of the Iron aod Steel Institute, 1873. 

Geological Map of the United 8tates. 

A Handy Book of Rock Names ; G. H. Kin ah ah. 

Annual Record of Science and Industry, 1873; 8. F. Baibd. 

Manual of Practical Assaying ; Johm Mitchell. 

Flora Fossile; Massalongo E. Scababilli. 

Flora Fossile Arctica, 2 Volumes; Dr. Oswald Herb. 

Die Fossile Flora von Sotzka ; Fbanz Uboer. 

Flora Tertitria Helvetia, 3 Volumes ; Dr. Oswald Herb. 

The World before the Deluge ; Louis Figuibr. 

Traite de Pakeontologie Vegetale, with Atlas ; W. P. H. Schimpbr. 

Quantitative Chemical Analyses ; Dr. C. R. Frbsbniua 

Elements of Metallurgy ; J. A. Phillips. 

The Journal of Iron and Steel Institute. 1874. 

The Great lee Age ; J. Geikib. 

Cave Hunting; W. B Dawkdvs, 

Determinative Mineralogy and Blow-Pipe ; G. J. Bbubh. 

On Building and Ornamental Stones ; Ed. Hull. 

Pallisers Exploration, British North America. 

Lone Land ; Capt. Butlbb. 

Wild North Land ; Capt. Butlbr. 

Mittheilungen ; Dr. L. Elsmer 

Hughes' Photography. 

Map of Canada ; Jno. Johnston. 

Etudes Critiques Sur Les Mollusques Fossilcs, 4 Volumes ; L. Agassiz. 

Air a« Fuel ; Owen 0. D. Robs, C.E. 

Gazetteer of British North America ; Lovell & Crosby. 

The Year Book and Almanac of Canada, 1875. 

Report on the Assineboine and Saskatchewan Exploring Expedition ; H. Y. Hind. 
Indexes and Maps to accompany Reports on Explorations in North America ; 

Capt. Pallwer. 
Archiv fur Naturkunde ; Volumes IV to VII. 

Denkschriften der K. A. des Wissenchaften ; Volumes XXVII-XXVIII. 
Entwickelungsgcschichte des Amphioxus ; Db. A. Eowalevsky. 
Embryolotmche Studien an Wurmern ; Da. A. Kowalrvsky. 
Geognostich Palneontologische Beitrage, I. 1-3 II., 1-2 ; Dr. E. W. Bbnbckb. 
Uber Ammoniten, 2 Volumes ; Suess. 
Pala?on'ologische Mittheilungen; Drs. Oppel and Zittbl. 
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A Discussion of the Law of Priority, 4c. ; W. A Lewis. 
Analecten aus der Paheontologie and Zoologie RufBlands ; E. Eichwald. 
Animaux Fossiles du Terrain Carbonifere de la Belgique ; L. G. dk Koninck. 
Description Geologique et Paleontologique des Etages Jurassiques Superieures 

de la haute Marne ; DbLoriol, Koyeb et Tom beck. 
Zoological Papers— Corals and 8ponges • Dr. E. T. Gray. 
Canada on the Pacific; Charles Boretzky. 
Peace River ; Malcolm McLeod. 
Victoria and British Columbia; MacFie. 
Queen Charlotte Islands ; Poole. 

Etudes Critiques sur l«s Moleusques Fossiles, Livraieons 1 to 4 ; L. Agassiz. 
Paleontologie mi Description des Animaux Fos^iles de la Province L'Oran ; 
A. Pomel. 



SCIENTIFIC MAGAZINES AND JOURNALS 

SUBSCRIBED FOR BY THE (lEOLOOICAL SURVEY. 

Annals and Ma?azinc of Natural History, London. 
An rial. > de Chiinie et d« Physique, Paris. 

Annates des Mines ou Recueil des M moires sur L'Exploitation des Mines, Paris. 
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REPORT 

ON THE 

COUNTRY WEST OF LAKES MANITOBA & WINNIPESOSIS, 

WITH NOTES ON THE 

GEOLOGY OF LAKE WINNIPEG, 

BY 

ROBERT BELL, O.K., F.G.S., 

ADDRESSED TO 

ALFRED R. O. SELWYN, F. R. S., F. G. S., 
Director of tJw Geological Survey of Canada. 

Montreal, 18th February, 1875. 

•Sir, — T beg leave to report the results of my geological exploration in 
, the North-West Territory during the past season, which was, to some 
extent, a continuation of that of the previous year. 

The following instructions, which I had the honour of receiving from 
you before starting, will best explain what was intended to be done during 
the season : — 

" Montreal, 6th June, 1874. 

instruction*. « My dear Sir, — With a view of prosecuting the geological exploration of 
tho Province of Manitoba and the North-West Territories during the 
present summer, I have to request that you will, as soon as possible, pro- 
ceed to Fort Garry, either via Duluth or the Dawson Route, and there 
organize a party for tho purjwse of making as thorough an examination 

Retriontobo and survey as possible, of as much of the country as the time and means 

explored. * 

at your disposal will permit, lying to the west of Lakes Manitoba and 
Winnipegosis and east of the valley of the Assinel>oine River, including 
the Riding, Duck and Porcupine Mountains, and the Pasquia Hills. You 
will, of course, pay particular attention to investigating the truth of the 
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reported occurrence of lignite or coal in this region ; and also, if possible, 
endeavour to establish and define the eastern limits of the Cretaceous 
rocks and their relation to the Devonian, Silurian or other older rocks 
which succeed them in that direction. 

44 You will probably find Fort Pelly the most convenient head-quarters 
from which to draw supplies and send and receive communications. 

"It has been decided to make a bore in that vicinity, and I have 
arranged for a party to l>e sent there for that purpose from Petrolea, 
under Mr. Joseph Ward. As you will arrive there in advance of the 
boring party, it would be desirable that you should make an inspection of 
the ground, and select a sight for the bore-hole in such a position as to 
avoid, if possible, the having to penetrate a great thickness of drift before 
reaching the rock ; also as conveniently situated as practicable as regards 
timber suitable for derrick, walking-beam and other purposes, as well as 
obtaining the requisite supply of water and fuel for the engine. 

44 It would likewise be desirable that the site of the bore should be 
located on government land and outside the limit of any reserve or pre- 
emption of the Hudson's Bay Company. 

4 ' From the enclosed copy of a letter, kindly sent me by Colonel Dennis, 
you will see that he has instructed Mr. Hart, the Inspector of Dominion 
Land Surveys at Winnipeg, to facilitate your obtaining supplies from any 
of their depdta which may be located near the country in which your work 
lies*. 

44 In organizing and equipping your party, you will use the utmost 
economy which may be consistent with the efficient performance of the 
work, and the total expenditure for the season's exploration must not 
exceed ($2,000) two thousand dollar*. 

44 Your* very truly, 

44 (Signed,) ALFRED R. C. SELWYN. 

"Prop. R. Bell, O.K., 

44 Geological Survey of Canada" 



In pursuance of these instructions, I left Montreal on the 12th of June, Montreal to Fort 
for Manitoba, via Duluth, and reached Fort Garry on the 30th. Hero I met PeU> 
Mr. J. W. Spencer, whom you had recommended as my assistant, and who 
hail proceeded me so far. Fort Garry being our starting point, a few days 
were consumed here in organizing a party, securing supplies and making 
the necessary preparations and arrangement* for the season's operations. 
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After carefully considering the cost of the various means of reaching Fort 
Polly, which you had indicated as our most convenient head-quarters, and 
also of transporting our provisions and camp equipage in the course of 
our explorations after getting there, T decided in the first place, to hire 
four carts and five horses to earn* our outfit to Fort Pelly; the servico to 
be paid for on the return of the '* train " to Foil Uairy. Working from 
Mean* of con- Fort Pelly, as a centre, we found it necessary to employ a variety of means 

veyance. " „ * 

of transportation according to circumstances. In the course of our travels, 
we made use of horses and carts, or of pack-horses hi ml from the Hudson's 
Bay Company, a skitf which we had taken with us, a flat-bottomed boat, 
lwu-k canoes, and sometimes we travelled on foot, carrying our packs. 

In the country which we explored, there is but little of direct geological 
interest in proportion to the area, and therefore, considerable time must 
necessarily be spent, and much ground gone over, in order to ascertain 
even a few facts. This arises from the great depth of the superficial 
Kocks conveaitxi. deposits which almost everywhere cover up and conceal the fundamental 
rooks, together with the nearly horizontal attitude of the latter, and their 
poverty in fossils, on which we are obliged to depend for the determin- 
ation of the horizon of such exposures as do occur. 

It will be seen by the following rej)ort, that we managed to examine all 
the ground covered by your instructions, with the exception of the most 
distant part — the Pasquia Hills — for the exploration of which it was found 
there was not time. In returning from Lake Manitoba, towards the close 
of the season, I came by way of Fairford, St. Martin's Lake, the Little 
Saskatchewan River and Lake Winnipeg. This gave me an opportunity 
of examining the rocks along the eastern shore of the latter lake, from the 
narrows at the Dog's Head to the mouth of Red River. 

Part> My party for the season, consisted of Messrs. J. W. Spencer, B.A.Sc, 

William Hagar, James Sheriff, Edward Stanley and Samuel Bruce. In 
addition to these, Half-breeds and Indians were employed for shorter 

Com of explore- periods, as circumstances required. My total exj>enditures, including the 
salary of my assistant, after deducting the value of supplies left over, fell 
considerably within the limit ($2,000) which you had fixed. 

ArnujdRuuuM j n ^ n j 8 j.^,),.^ j proj^se to give an account of our proceedings, seriatim, 
noting anything that may be of value in the way of information, concern- 
ing the regions explored, and describing our geological observations in the 
course of the narrative. I also propose to add some notes on the natural 
history of the region, believing that every such contribution to science 
will some day prove of more or less value. Although my party was small. 
I managed to get along after dividing it, so as to allow Messrs. Spencer 
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Ilagar and Bruce to work on separate ground during most of the season, Division of 

party. 

nd thus we were able to accomplish more than would have been possible 
in the same time, hail we all kept together. The result of the labours of 
this section of my i>arty, are given in the accompanying report by Mr. 
Spencer. 

We left our camp near Fort Garry on the afternoon of the 8th of July, FortG«rryto 
ami reached Fort Pelly on the 25th of the same month. At Prairie FortPcIl> " 
Portage, I obtained from Mr. Alexander McDonald (in charge of the l>oring 
I*arty at Rat Creek) two horses, two carts, and one man to assist in taking 
up our freight, on condition that they would be returned in twenty days. 
They accompanied us to the junction of the Shell River with the Assineboine, 
from which I sent them back, and they reached Rat Creek again on the 
twentieth day. 

From Prairie Portage we followed the northern trail, which crosses the Route. 
White Mud River, first at Westbourne, then at Woodside, and finally at 
Palestine, or the "Third Crossing," and passes over the southern prolonga- 
tion of the Riding Mountain. While our carte were going directly to 
Westbourne, I rode from Prairie Portage to Green's Farm on Portage 
Creek, near Lake Manitoba, and thence in as straight a course as possible 
to Westbourne. In going northward from the village of Prairie Portage, 
there is a gentle rise in the surface for about four miles, after which it begins 
to fall very gradually towards Lake Manitoba. The ground in the above 
distance, in many placet*, is thrown into a series of ridges and hollows, the 
former varying from two to six chains apart, and from three to eight feet 
in height. The subsoil, as seen wherever wells have been dug, consists of s*nd containing 

p» ' »» freshwater 

greyish sand, without observed boulders, holding fresh water shells ; among 9he,b - 
which are sjx>eies of Cyclas, Limtuea and Physa. Good water has been 
foand in all the numerous wells which have been dug in the tract between 
the Assineboine River and Lake Manitoba, at depths varying from four to 
fifteen feet. In attempting to follow a straight course from Green's Farm, 
which is in Section 17 of Township 13, Range VI, west, I came upon both 
Cram Creek and Oak Creek, two long marshy canals, extending from tho cn»k*. 
lagoons of Lake Manitolw, and was obliged to diverge some distance to tho 
southward, in order to get round their southern extremities. 

From Totogon to a point some distance above Westbourne, the course whit* Hud 
ot the White Mud River is marked by groves of trees, consisting princi- 
pally of elm and oak. The ground close to each side of the river is some- 
what higher than that of tho prairie a short distance off, and many pebbles 
and boulders are scattered upon the surface of this raised strip of land, 
while further away but few are to be seen. From Westbourne to within 
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about eighteen miles of the Rapid (or "Little Saskatchewan ") River, the 
soil, judging from what may he seen along the trail, is of a light sandy 
nature; but in the above eighteen miles there is a great improvement. 
The level sandy land is replaced by a hilly region, in which there is a 
beautiful mixture of openings, covered with bright green grass and wood, 
interspersed with numerous ponds and small lakes. The soil is almost 
free from boulders, which, however, are found plentifully on the slopes of 
the Rapid River. Beautiful Plain, on winch the Government provision 
depot is situated, in Township 15, range XIV., W., consists of a low wide 
straight ridge, about twenty-tbur miles in length, running in a north- 
north-westerly direction. It is composed of sand and gravel, with a 
smooth surface supporting a scanty growth of' wiry grass, and is bordered 
with trees on either side. It rises gradually from the east side, but falls 
off abruptly on the west, along which the Little Saskatchewan or Rapid 
River flows southward. We observed a similar ridge lying parallel to 
Beautiful Plain, and within a distance of about three miles to the eastward 
of it. Other similar ridges occur to the east of these, further north. 
They all resemble great artificial avenues cleared in the woods. The 
trail crosses Stoney Creek about eighteen miles west of Beautiful Plain. 
In the central part of this interval, which would be in Township 15, Range 
XV., W., we passed over a number of long low parallel ridges of washed 
gravel, running with great regularity in a northerly and southerly direc- 
tion, and having good land between them. 

Shale having been reported as occurring in the beds of brooks in the 
Riding Mountain region, I searched for it in several of them between 
Beautiful Plain and the Rapid River, but did not succeed in finding it in 
place, although small fragments were abundant. From the Rapid River 
to Fort Kllice the soil is generally good, the prevailing character being a 
sandy and gravelly loam, with a fair coating of black mould over the sur- 
face. Boulders are not often so nbundant as that they would interfere 
seriously with agricultural operations, except for a distance of five or six 
miles between Snake Creek and Fort Ellice, and even here they appear 
to bo confined to a limited area, as they arc not common on the trail to 
tho "Freemen's Crossing" of the Assineboine, a few miles to the north- 
ward of that leading directly to Fort Kllice. 

On the west side of the Assineboine River, a barren tract extends for 
some distance around Fort Kllice. A coarse sand, with gravel, prevails 
on either side of the Calling River Valley, for twenty miles westward from 
its junction with the Assineboine. A few miles south of the Calling 
River, this sand is replaced by a surface thickly strewn with Laurentian 
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boulders, mostly of small size, and this bouldery character prevails for 
*>mc miles both east and west of the twenty miles just indicated. North- 
ward from Fort Kllicc, the trail to Fort Polly on the west side of the 
Assincboino River, passes over the sandy tract for about fifty miles, beyond 
which the soil improves, and trees and bushes gradually replace tho 
nearly open prairie. The dwarf or creeping variety of the red cedar, 
Jwiperus Virginiana, (Linn.) var. humilis, spreads itself almost every- 
where over the sand. 

When abreast of the mouth of Shell River, which enters the Assineboine shell River 

exploration. 

from the east, about fifty-hvo miles from Fort Ellice, and sixty-five from 

Fort Pelly, I lett Messrs. Spencer, Hagar and Bruce to explore the Shell 

River and other branches of the Assineboine, after which they were to rejoin 

me at Fort Polly. The result of these explorations are given in Mr. Spencer's 

report which accompanies this. From this point to Fort Polly, tho soil Trail to Fort 

is generally of a fair quality, and is usually overgrown with willow shrub F ° U> * 

and other bushes ; or, groves of aspen trees. Several small tributaries of 

the Assineboine River from the west, cross the trail in this distance. Tho 

largest of them are Stoney, Steep and White Mud Creeks. For about 

twenty miles before coming to Steep Creole, we passed numerous groups of 

large gneiss boulders, most of them sunk nearly to their tops in the ground. 

At the crossing of White Mud Creek, a peculiar soft, muddy marl, and an Crcuceoiw nut 

abundance of clay-ironstones apj>earcd to indicate the proximity of certain 

beds of the Cretaceous system in situ, as similar marl and ironstones 

belonging to this divison were afterwards found, in place, in the beds of the 

Assiiiel>oine and Swan Rivers. The point at which tho trail crosses the 

White Mud Creek, is about eighteen miles south of Fort Pelly. 

After storing our provisions, &c. at Fort Pelly, I immediately sent courtwyuf 
hack the horses ami carts, and the two half-breed drivel's we had brought 
from Fort Garry. For the sate storage of our supplies and the accommo- 
dation of horses, &c, which we subsequently required, we were indebted 
to the officers of the Hudson's Bay Company ; and I would here beg to 
acknowledge the kind assistance which we received at Fort Pelly and ten 
other ]>osts of the Company, at which different members of our party had 
occasion to call during the season. 

For twenty-five miles below Fort Pellv and an unknown distance al»ove Awinebotne 

Valley 

it. the vallev of the Assineboine i* ill defined, and the river itself winds about 
in an extremely tortuous course, but at about the above distance, in a 
straight line below Fort Pelly, it enters a very regular ravine, averaging 
from half a mile to a mile in width between the brinks of the banks, which 
vary from about 100 to a little over 200 feet in height. 
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In the valley of the Assineboine River at Fort Pelly, the soil is good, 
and here the Hudson's Bay Company have frequently trie<l to cultivate 
wheat, but it always fails to ripen, owing apparently to the chilling 
influence of the fogs which usually lie in the valley in the cold mornings 
of the latter part of the summer. On the higher ground the soil is of a 
poor sandy character for five or six miles to the north, and also for somo 
distance to the south of the valley. 

AwinebSiie Between Fort Pelly and the Shell River, which, as already mentioned, 

is about sixty-five miles down, the principal tributaries of the Assineboine 
from the east, are Little Boggy Creek, at about twenty-five miles, and Big 
Boggy Creek at about forty-seven miles from Fort Pelly. These two 
streams are rapid brooks, the term "creek" l>eing used in this region as 
elsewhere in America, instead of brook. Having made the necessary 
preparations for an exploration of the Duck Mountain region, I left Fort 
Pelly on the afternoon of the 28th July, and the same evening camped at 

The crow-stAiKi. a place known as the Crow-stand, on Little Boggy Creek, about five miles 
from its junction with the Assineboine River, ami nineteen miles in a 
south-south-easterly course from Fort Pelly. Between Fort Pelly and the 
Crow-stand, the soil is of a sandy character, but generally of a fair quality 
and nearly free from boulders. In approaching the Crow-stand, several 
hills, which however shew no signs of solid rocks, rise to heights of 
upwards of one hundred feet, a short distance to the east of the Course we 
followed. 

lignite. As there were rumours of coal or lignite having been found in the Little 

Boggy C'reek, I left two of my party camped at the Crow-stand to search 
for it, till I should return to them. They found no trace of it after having 
hunted both in the creek and in the Assineboine River, above the junction 
of the two streams. 

Exploration of Following a south-east course from the Crow-stand, I first passed along 
the south-western base of a bouldery ridge, about a mile in length, having 



the same direction, and at the end of eleven miles, came upon Big Boggy 
Creek, flowing east-north-east. This I descended for about eight miles 
without finding any solid rock, and then struck north-north-eastward 
through a level country with a good clayey and gravelly loam soil. It is 
covered with brush, broken by ponds and prairie openings. We also 
Timber. passed through a strip of large timber, a mile and a-half in width. The 

trees consisted of aspen and balsam-poplar, spruce and tamarae. With 
the exception of a few trees on the south side of the Assineboine. near 
Fort Pelly, spruce and tamarae were first observed on coming to the Big 
Boggy Creek. Some of the tamaracs were upwards of a foot in diameter. 
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Following the above north-north-castwanl eourse from the Big OjgjrSWI 
Boggy Creek, at about ten miles, I came upon a westward bend of Shell 
Hirer, at a point where it is joined by a brook from the west. I 
then traced this river upwards tor about twenty-one miles, the general 
bearing being about north. In this part of its course it flows in a well- 
marked valley, about half a mile in width between the brinks of the 
hanks, and a quarter of a mile in the bottom. The banks are eomj>osed 
of drift material, and average 100 feet in height, although in one place the 
barometer indicated a height of 180 feet. The bottom of the valley and 
the sloped of the banks facing southward and eastward, are usually destitute 
of trees, but otherwise this region is well wooded. The timber consists of 
spruce, in groves on the banks, and sometimes in the bottom of the valley, 
with aspen and balsam-poplar on the table-lands on either side. The 
river itself is a small stream which winds its way smoothly and quietly 
from side to side of the valley, interrupted only by an occasional beaver 
dam, or a slight rapid, over a bar of boulders or gravel. I could discover 
no rocks in situ, either in the bed of the river or in its banks, although they 
were carefully looked for in both. In one place near the termination of 
our exploration of the valley, the east bank was covered with travertine 
or consolidated calcareous tufa, portions of which have slid, in mass, on 
the clayey Iwise on which it all rests, and become broken into angular 
blocks. The soil in parts of the bottom of the valley, and almost every- 
where on the plateaux on either side, appeared to be ot excellent quality, 
consisting in some places of clayey, and in others of sandy loam. 

Returning to the point at which we had crossed Big Boggy Creek, Big Boggy 
eight miles below where we had first struck it, wo traced it to its junction Cnck ' 
with the Assineboine River, a distance of about twenty-tour miles, follow- 
ing it* general course, making in all about thirty-two miles explored along 
thin stream. The valley of Big Boggy Creek is of the same character as 
that of Shell River, but on a somewhat smaller scale. The table-land east 
of the Upper part of the river, into which we made an excursion of some 
miles, was found to be of an open marshy character, with numerous shallow 
noddy ponds, surrounded with reeds and tall grass ; among which, large 
numbers of wild ducks find their breeding places. 

We had been informed by some Indians that we would see fixed rocks 
of various colors at one place in this valley, but although we found the 
exact spot which they had indicated, the rocks turned out to be small 
rounded boulders, in a high bare bank of earth. The only rock in situ, 
which I could discover on this creek, occurred alxmt two miles from its 
junction with the Assineboine River, which, as already mentioned, is about 
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Soil. 



Parallelism of 



Fort Pelly to 
Swan Lake. 



forty-seven miles below Fort Pelly. It consists of ;i soction in the bank 
of the brook of about tif teen feet of clayey shale, of a greyish indigo or 
leaden color, when moist, holding largo flattened circular nodules of clay- 
ironstone. Many of these nodules which have been washed from the bank, 
lio in the bed of the stream. Some of them show transverse cylindrical 
portions of a darker color than the msss, and also transverse cracks filled 
with yellow calcspar. The apparent dip is westward, at an angle of about 
7°, but this may not be the time dip, as the whole mass may have been 
affected by an ancient land slide. 

From the above point on Big Boggy Creek, I followed a straight north- 
north-westerly course back to the Crow-stand, the distance being about 
twenty-six miles. Most of om* course lay several miles to the east of tho 
Assineboine River. In the above interval the soil is sandy ; in some places 
light and poor, but generally mixed with loam and of a fertile character. 
Bouldors were scarce, except near tho Crow-stand. The surface of tho 
country is slightly undulating. Rather more than half the area consists 
of prairie openings, the remainder being covered with j>oplars and willows. 
In the prairie jx>rtions, the moles have thrown up almost every foot of 
tho soil into little hummocks, often for miles at a time. Surface water 
was scarce when wo passed over the ground in the beginning of August. 

On the 5th of August, I sent a man with a horse and cart from Fort 
Pelly to Shell River, to bring back tho party which had been left behind 
(when on our way up) to explore in that neighbourhood ; and, tho samo 
afternoon, started to make a preliminary reconnaisance of the Swan River 
valley. I might here mention that the results of Mr. Spencer's explora- 
tion of the lower part of the Shell River, and my own of a section of the 
samo stream higher up, and also of tho Big and Little Boggy Creeks, 
show that all these streams flow much more nearly parallel to tho Assine- 
boine River than represented on the published sketch-maps of tho region. 

The trail from Fort Pellv to Swan Lake crosses the Swan River about 
twelve miles north-cast of the Fort, and continues thence on the north- 
west side of the river to a point which is counted as seventy miles from 
Fort Pelly and fourteen above Swan Lake, where it recrosses to tho south- 
east side of the river. Some years ago, this trail was measured, and 
stakes were planted at every mile, and although these have now disap- 
peared, my intelligent half-breed guide, Peter Brass, remembered where 
the more important ones had stood, and 1 found the distance thus given to 
agree very well with my own reckoning. On the east bank of the valley 
of Snake Creek, which the trail touches a few miles north of Fort Pelly, 
numerous blocks of yellowish-grey limestone arc mixed with the pro- 
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vailing gneiss boulders. These were l>eing collected, and burnt in a kiln 
to an excellent white lime for the supply of Fort Pelly. At the Swan 
River Crossing (twelve miles from Fort Telly), a soft bluish-grey shale shaieinncu. 
occurs in the south bank of the river. It lies about horizontally, and 
shows numbers of clay-ironstone nodules, many of which also lie looso at 
the bottom of the bank and in the bed of the river. Immediately after 
crossing Swan River, we entered the Five-mile Woods. The trees arc FWemiie Wood* 
mostly aspen and balsam-poplar, with some spruce and white birch. In 
the woods, the soil is an excellent clayey loam, overlaid with black mould. 
Emerging from the Five-mile Woods, we entered upon the Square Plain, square Plain, 
which has a length, on the trail, of about sixteen miles. In the first or 
southern six miles of this distance, prairie openings alternate with groves 
of aspens, and the soil is of a coarse sandy character, with some gneiss 
boulders. The remaining ten miles consist of prairie, with bushes in 
fome places ; and the trail passes over a tine loamy soil — the best wo had 
seen since leaving the fertile prairie land of the lower Assineboine valley. 
The sandy soil in the southern part of the Square Plain is furrowed by 
old buffalo tracks running in the same direction as the trail. Thunder ^nttr urn. 
Hill lies on the western side of the Square Plain, and the brook named 
alter the hill joins the Swan River near its eastern comer. Leaving the 
Square Plain, we passed through The Poplars, which have a length of ^ 
■boat five miles on the trail ; and after crossing a short interval of dry 
sandy land, entered upon the Groat Meadows, which are said to extend all 
the way to " the Store," at the second crossing of the Swan River. In 
going through The Poplars, the trail in the seconder eastern half of the 
distance runs along the top of a ridge of shingle, varying in height from shingle 
four to twelve feet, but averaging from five to eight, and having a width 
of from one to three chains. It is composed mostly of pebbles of gneiss 
and grej' limestone, and is flanked by a swamp on each side. The Great 
Meadows have a level dreary appearance, and are overgrown with rank 
sedges, grasses and vetches, interspersed with clumps of willow bushes. 
They would yield an almost inexhaustible supply of excellent fodder for 
cattle and horses. The soil is a rich black loam, hut apparently too wet 
for cultivation without drainage; which, however, could be easily effected, 
as the surface is thirty or forty feet above the level of Swan River. The 
remains of ancient beaver-dams are a noticeable feature in this area. 
Owing to the level nature of the ground, they have necessarily been 
built of a great length. They arc now all dry, with the exception of 
a little water at the gap, which is opened through the lowest point 
in each of them. These old beaver-dams may be taken as one of 
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the evidences of the greater abundance of water in this region in former 
times. 

When nt n point on the trail, upwards of fitly miles from Fort Pelly, we 
turned off to the east, and after going three miles through willow brush, 
wiih sn all prairie openings, in which the grass and vetches were as high as 
our horses' bucks, we came upon the north-west bank of Swan River, about 
tour miles above the junction of Sander's River, which enters from the 

RoekH in ntu. opposite side. Here I found, at the bottom of the bank, a cliff ten feet high, 
extending for several chains, and consisting of bluish drab or greyish marl, 
in terst rati ii<d with a few thin interrupted beds of ferruginous sandstone, and 
holding renitbrm nodules of iron pyrites. A very dark blue, or almost black 
st iff clayey marl was seen higher up in the bank, and again on the edge of 
the river at the upper end of the cliff. At one place in the face of the cliff, 

Li*nit«. and near the top, there is a layer of broken lignite a few inches thick, 

lying horizontally, like the marl in which it occurs, and apparently in place, 
its fragmentary condition being evidently due to the force of the ice and 
drift timber at high water. In following the bed of the river for about 
two miles upward from this spot, I picked up numerous fragments of 
similar lignite in the shingle. It closely resembles the lignite collected 
last season from the Tertiary strata south of the Calling River, but the 
rocks of the Swan River valley are probably all of Cretaceous age. 
At the end of the above two miles, the north-west bank of the river is 
about thirty-five feet high, and consists of solid rocks, with the exception 
often feet of drift at the top. The cliff' presents a broken or "ruinous" 
condition, owing to frequent small land-slides, which prevent a continuous 
section of the whole of the beds from l>eing seen. The lower fifteen or 



with twenty feet consist of greyish sandstone ; most beds of which are soft and 
clanged with iron pyrites, which in some of the layers, constitutes fully 
half the weight of the lock. On exposure to the weather, the pyrites 
decomposes rapidly, causing the rock to crumble, and in dry places, deposit, 
ing much dirty green sulphate of iron upon the surface. Opposite to the 
cliff the river-bed is encumbered with blocks of fine-grained grey sandstone; 
some of them t wound a half feet thick, which appear to have been derived 
from the harder portions of the lower IhmIs of the cliff, of which only an 
imperfect section is seen. Along with these sandstone blocks I noticed 
spheroidal «>n- several nearly spherical concretions of the same material, the largest one 
measuring five or six feet in its greatest diameter. They were somewhat 
flattened vertically, ami in one instance, three of them were observed to 
coalesce at their edges. Overlying the nvritiferous sandstone are ten feet 
or more of blackish-blue clayey marl, similar to that occurring in the 
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bank of the river two miles below. The upper beds of the sandstone hold 
fragments of lignite, and their surfaces are marked by a few rusty impress- 
ions of plant remains. One of these embedded fragmonts of lignite 
contains a piece of bright yellow resin. 

On the banks of Swan River in this neighborhood, I observed, in addition 
to the prevailing aspen ami balsam-poplar, oak trees fifteen inches in 
diameter, and thirty feet high, elm, black ash, white birch and ash-leafed 
maple. Occasional small troes of all these species were also noticed as far 
up as Swan River Crossing, where spruce of fair size is likowise found. 

Swan River is a voiy rapid stream, the descent from The Crossing to character of 
Swan Lake amounting to about 500 feet, and its bed is so encumbered with 
boulders, as to render its navigation difficult at all times. The water is 
very low in August and September, and we were advised against attempting 
to descend it with any kind of craft ; but as my journey on horse-back 
down the valley had convinced me that the only way to examine or even 
find all the rock exposures which might occur along the river, was to 
follow the stream itself ; I decided to send Messrs. Spencer, Hagar and 
Bruce in a small flat-bottomed boat, which I obtained from the Hudson's 
Bay Company at Fort Pelly. I gave Mr. Spencer instructions also to Mr 8penccr . s 
examine Thunder Hill, Porcupine Mountain, and if time permitted, the iu * tru « ioU8 - 
Pasquia Hills, and then to proceed to Fort Garry by way of Lakes 
Winnipegosis and Manitoba, collecting as many fossils as possible, and 
making what geological observations he could on the journey. It had 
been my intention to explore Sander's River for lignite, which was 
reported to occur there, but finding on going near the place, that it could 
be best done by means of a boat, I included the examination of this stream 
in Mr. Spencer's instructions. His report on all these matters accompanies 
this. 

The same day (August 17th) that Mr. Spencer left Fort Pelly, I also start to descend 
started from that place in a skitf with two men, to follow the River* 
AsMiieboine River and examine its bed and valley to Fort El lice, Up to 
this date, I had found no locality nearer Fort Pelly than the Swan River 
Crossing, at which rock older than the drift came to the surface ; but I 
expected to be able to do so in the bed of the Assineboine River, in which 
event I would have sent back a letter to Fort Pelly. I had so far heard 
nothing of the boring party — not even that they had left Petrolia. How- 
ever, before quitting Fort Pelly, I left instructions with the gentleman in 
charge, that should they, by any chance, arrive before I had discovered a 
better site, or had an opportunity of communicating with them myself, ho 
should send them on to the Swan River Crossing. Full particulars in 
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reference to this matter aro contained in the letter I had the honor of 
addressing to you on the subject, on the 30th December last. 

*aract«r of the The whole course of the river from Fort Polly to Fort Fllice is extremely 

vs,,,t»>oine t ortuons, especially towards the former, where the distance between two 
points is often two or three times as great by the river as in a straight 
line. Starting from one side of the valley, the river will frequently, after 
describing a loop a mile or so in length, return to within a few yards of the 
same spot. The distance by the river between the two forts, we estimated 
to be about 270 miles, and in a straight line about 130. The river itself 
has very much the same character the whole way. At low water, the 
laminated alluvial clay of the valley forms a cliff from ten to twenty feet 
high at the concave side of every bend, or alternately on the right and 
left, while on the opposite side there is a sloping bank of silt, covered 
with willows. These clay cliffs usually overhang at the top, owing to the 
tenacity imparted to tlio upper layei*s by the roots of plants, and they thus 
afford hhelter for thousands of nests of the cliff swallow, Hirundo fulva 
(Vieill), which are all formed of a gourd shape, and generally with long- 
necked entrances pointing downward. The soil in the bottom of the valley, 
which averages about half a mile in width, is generally good, but there 
arc many marshes and ponds above the immediate banks of the river. 
The bottom and banks of the valley are mostly open prairie, but numerous 
small ash-leafed maples grow among the willows along the river, and 
scattered trees and small groves of aspen, balsam-poplar, elm, black ash, 
white birch and oak occur in the valley. 

>ck* fN lit*. The rocks exposed along the river are of one character throughout the 
whole of the above distance. In almost every case where the stream 
impinges against the bottom of either of the main banks of the valley, a 
bluish-drab or grey marl is exposed. It is usually of a soil or clayey 
nature, but occasionally assumes a distinctly shaley character. At each 
place it holds nodules of clay-ironstone, ami, in some instances, arenaceous 
concretions. In one locality, nodules of gypsum, having a radiating 
crystalline structure, were washed from the bank. Upwards of thirty of 
these exposures were noted, but they do not require separate descriptions. 
At each e\*i>osure of marl in the bank, a little rapid, with boulders, occurs 
in the stream. The river was swift and shallow throughout when wo 
descended it, and only wide enough to allow room lor our oars; but the 
navigation i*, of course, much easier at high water. 

tabt of bank* -The height of the banks of the valley averages about 175 teet, and 
appears to correspond nearly with the depth of the drift, so that tho 
vallev would seem to be excavated in the latter down to the level of the 
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underlying rocks. The same conditions also appear to obtain in the 
other princijwl valleys in this region, as they all resemble each other in 
various respects. 

In many cases, the tributaries of the river appear 1o loose themselves {J^^f^"' 
or become very much reduced in size on entering the flat ground at the Jwjentariog 
bottom of the valley, so that they cannot In? recognized at the margin of 
the main stream at low water. I observed the same phenomenon the 
previous year in reference to the tributaries of the Calling River. 

From Fort Kllice we had our skirl' transported on a cart to Prairie ToSgon!" 10 
Portage, and thence to Totogon, on the White Mud River, close to its 
mouth, at the south-western extremity of Lake Manitoba. From this 
place we coasted along the west side of the lake, intending to go on to 
Ijake Winnipegosis, and, after meeting with Mr. Spencer, to complete 
what work he might not have had time to accomplish. But, owing to 
delays from stormy weather. I found I would not he able to reach the 
northern part of the latter lake in time to be of any sen-ice before the 
close of the season, and I decided to return to Fort (iarrv bv the route 
already mentioned, through St. Martin's Lake and Lake Winnipeg. J IaIcc Manitoba 
the more induced to take this course from the fact, that hitherto we andVurt' Gam. 



knew very little about either the character oi the arrangement of the 
rocks of the eastern shore of Lake Winnipeg, and that more information 
would be very desirable, especially as some important discoveries of 
minerals were said to have been made on this shore during the summer. 

The western shore of Lake Manitoba to within about twenty-tive miles w«t .idcLake 
of Manitoba House, is bordered by extensive marshes and lagoons, scpar- Ma,,it<,bft 
ated from the lake by beaches and islands of sand and gravel. Towards 
Manitoba llouse there is much good land near the shore, and a short 
distance back from the lake there are extensive openings, covered with 
good grass, which are already used for pasturing large numl>ers of cattle. 

On the west side of the Narrows, there is an exposure of compact Lime*u>ne. 
brittle limestone of a reddish-drab colour, thickly marked by spots 
and small strings of a deeper colour. It is also studded with clear 
crystalline grains of calcspar, and appears to be a pure limestone. The 
beds are from three to ten inches in thickness; the whole section only 
amounts to a few feet. I could detect no fossils in these rocks ; but, from 
their position, they are, no doubt, of Devonian age. The island at which 
Professor Hind obtained Devonian fossils is near by, and the strata lie 
almost horizontally, the dip being at a very low angle to the westward. 
On the ea^t side of the lake, about twelve miles south of Fairtbrd, some run* at sti*p 
short clift's of limestone rise to heights of from ten to twenty feet al>ovc Kock 
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tho water on Steep Rook Point. The limestone is in rather thin beds 
with rough surfaces, and besides being very brittle, is of a nodular or 
incoherent character, so that it is difficult to break out even a hand- 
specimen without flaws. It is made up of rounded compact portions, 
having a smooth fracture and reddish-drab colour, imbedded in a some- 
what less compact and lighter coloured matrix. Both part* hold spots 
and strings of white crystalline calcspar.and the whole mass is apparently 
a pure limostone. The beds lie nearly horizontally. No fossils wero 
found after a careful search for them. 
Fairibrd. From the outlet of Manitoba Lake, the Fairford River flows swiftly for 

about two miles, and then opens out into a small marshy lake, called from 
its form tho Partridge Crop, and after a short contraction enters St. 
st. Martiu'u Martin's Lake. The mission of Faii-fbrd and the Hudson's Bay post of the 
same name, are situated on the south side of the river, just above where it 
enters Partridge Crop Lake. St. Martin's Lake, which has a total length 
of nearly forty miles, is surrounded by level ground and marshes, and has 
a dreary appearance The water is shallow, and its surface broken by 
numerous low bouldery points, reefs and islets. The only rock in place 
known to occur on the lake, is the gneiss which was met with by 
Professor Hind on some small islands towards the north-eastern extrem- 
ity. After I left the lake, one of my Indians informed me that there 
was a low cliff of limestone in the woods about two miles west of the 
most northerly bay, out of which tho Little Saskatchewan River flows. 
This river is a large stream, two or three hundred feet broad, with a 
good depth of water, except in the rapids, which occur here and there 
all along its course. They are all short, however, except the last one, 
which has a length of four miles, and terminates about a mile from 
the month of tho river. Notwithstanding this rapid, which offers tho 
most serious obstruction to the navigation of tho river, it may lie found 
possible to take small powerful steamers of shallow draft, fi"om Lake 
Winnipeg to Lake Manitoba. At tho head of the four milo rapid, there is 
limo- a smu11 exposure of thinly bedded, flat-lying limestone on the south side 
of the river, and at the foot of tho rapid, limestone interstratified with 
shale, is seen on both sides of the river. It is of yellowish and greenish" 
grey colors, and has a magnosian character. Tho dip is south-westward* 
at an angle of about 5°. I noticed a large obscure Orthoceras in one of 
tho beds, and collected a tolerably well-preserved Pleurotomaria and a 
Rhynconella, resembling the Hudson River form of Jt. increbescens (Hall.) 

The Little Saskatchewan River falls into a largo bay on the west side 
of Lake Winnipeg, about midway between its northern and southern 



Little Saskat- 
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extremities. Between the bay and the narrows at the Dog's Head (where 
the lake is only about a mile and a halt wide), dolomites are exposed in Li^ht-coWed 
low clift's on most of the head-lands. They have a nearly horizontal 
attitude, and are generally thinly bedded, of light .greyish and drab colors, 
and hold but few fossils. At Stoney Point the rock is a beautiful soft tine 
grained, cream-colored dolomite, resembling the (riielph stone, but it is 
usually thinly l>edded, and holds rounded, chalky-white nodules, which, 
however, are not calcareous. 

None of the published sketch-maps of Luke Winnipeg represent the {^^^jJJ* of 
shores or islands at all correctly; in fact, it would be impossible with any 
of them to recognize, even approximately, one's position in travelling 
through the lake. The country on both sides of Lake Winnipeg has a 
generally level aspect, and is apparently everywhere well wooded. Follow- 
ing the east shore from the Dog's Head southward, the rocks, which arc RocJuoithe 
almost continuously exposed, consist for the first thirty miles of SSnl% °* ^ 
Laurentian gneiss, generally massive and of the ordinary greyish and 
reddish varieties. The run of the stratification is pretty uniform, and 
averages from 50° to t>0° south of east by the compass, and thus strikes 
inland at a small angle to the general course of the shore. At the above 
distance from the Dog's Head, or when within about sixty miles of Fort 
Alexander, a somewhat coarse-grained, greenish-grey, silvery, mica schist 
makes its appearance, with the same run as the gneiss. This and finer 
grained varieties of greenish mica schist, all of which may be considered 
Huronian, hold the shore for upwards of forty miles, or to within about 
fifteen miles of Fort Alexander, where gneiss again appears. Owing to a 
fever from which I was suffering, T was unable to make as thorough an 
examination of this coast as would have been desirable, but there appeared 
to be really very little of interest in the part which came under my ol»ser- 
vation, beyond the fact that the course of the stratification is almost at 
right angles to the general strike of both the Laurentian and Huronian 
rocks \* the great region already explored to the north and north-west of 
Lake Superior, and also of the existence of the Huronian belt above 
referred to. The reported discovery of copper was based on the finding - 
of specks of the yellow sulphide in white quartz strings, in some loose ^^ ut 
pieces of grey quartzite. No actual discovery of gold or silver appears to 
have yet been made. The discovery of coal on the east side of the lake 
was of course, extremely unlikely from all that had hitherto been known 
about the geology of that region, and what had been mistaken for anthra- 
cite, proved to be a black shining hornblende rock. I was informed that 
specimens of black shale brought to Fort Garry by Indians who pretended 
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to have found them on the east side of Lake Winnipeg, had also given 
rise to rninoni*8 of a coal discovery, but it turned out that even these 
specimens had eome from elsewhere. I may mention that I have seen 
specimens of excellent ml hematite in the hands of a gentleman, who said 
that he had collected them himself, at a locality somewhere between 
Bcrren's River and the T)og's Head. Mr. McArthur, who owns the saw- 
mill at Fort Alexander, gave me a specimen of iron pyrites, which he 
informed me came from an island near Berren's River. Mr. Hoffmann of 
the Geological Survey, has made a careful analysis of this mineral, and 
found it to contain 0.207 per cent, of cobalt and nickel; mainly the 
former. 

I arrived at Lower Fort Garry on the 14th of October, and four days 
later Mr. Spencer's party reached Winnipeg. I immediately paid off all 
the men, but was myself obliged to remain two weeks at the Lower Fort 
until I had sufficiently recovered from the fever to be able to travel ; and 
I would here beg to acknowledge my indebtedness to the families of 
William Flett, Esq., Und Hon. Robert Hamilton, of the Hudson's Bay 
Company, for their kind hospitality during my stay at the Fort. I left 
Winnipeg, by stage, on the 5th of November, and, travelling via St. Paul 
and Chicago, arrived in Montreal on the 15th of the same month. The 
whole distance which 1 had gone over during my absence, including my 
journeys to and from Fort Garry, amounts to upwards of 5,200 miles ; 
and in addition to this, after leaving Fort Garry, my assistants, unaccom- 
panied by myself, made journeys on business of the survey, amounting to 
over 1,000 miles more. 



The Superficial Geoloov of the North-West Territory. 

In the prairie regions of the north-west territory, loose deposits of 
Post-Tertiary age cover the surface of the country almost universally, and 
they are usually of considerable depth. There are immense areas having 
the same general elevation, or without very great or sudden changes of 
level, yet, with the exception of the first prairie steppe, there is a re- 
markable scarcity, or perhaps absence, of extensive stratified deposits of 
sands and clays, such as occur in the Provinces of Ontario and Quebec. 
The bulk of the superficial deposits is of the nature of boulder-clay or un- 
modified drift, which is spread alike over the older rocks from the lowest 
to the highest levels. Jn those portions of the territory which have come 
under my own observation, the materials of the drift appear to be made 
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npof the debris of the rocks existing in situ immediately beneath or a composition of 
short distance to the north-eastward, together with a greater or less pro- 
portion derived from those lying further off in the same direction. As a 
rule, the softer or more clayey part has come from the underlying strata, 
while the harder pebbles and boulder* are the furthest transported, still, 
in washing out the finer ingredients it is always found that much of the 
incorporated sand and gravel is of foreign origin. The nature of the 
transported boulders and pebbles varies somewhat in different localities, 
and by a careful study and comparison of the proportions in which the 
different kinds occur, (if made in a sufficient number of places throughout 
these regions) we might ascertain more precisely the direction whence 
the drift at any locality had come, provided the geographical distribution 
of the older rocks, bordering the prairies, were known. Such knowledge 
wonld be useful in tracing up anything of economic value which might 
he found in the drift, such as gold or the ores of other metals. In refer- 
ence to the composition of the drift, as far as my own observations have 
extended, more than half of its bulk, on an average, consists of local ma. 
terial. On the first and second prairie steppes the most abundant con- 
stituent of the transported portion is Laurentian gneiss, while the 
remainder is made up of light-colored unfossiliferous limestones, supposed 
to he Silurian and Devonian, together with a proportion of Huronian 
whists, which varies in different localities. On the third steppe, how- 
ever, as stated in my report of last year (page 75), "smooth pebbles of 
finely granular quartzite predominate. These are mostly white, but 
some are grey, brown, pink and red, the latter often passing into banded 
compact sandstone. There are also pebbles of dark fine-grained diorite, 
light-coloured limestone, and some of dark fine-grained mica schist, and 
of white translucent quartz, the last mentioned being often rough sur- 
faced.'' Mr. George M. Dawson, naturalist to the International Boundary 
Commission, thinks this quartzite drift has come eastward from the foot- 
hills of the Rocky Mountains, where in the neighbourhood of the line 
(latitude 49°), he found unfossiliferous rocks in situ, some of which re- 
semble certain varieties of these quartzite pebbles. I ma}' hero mention, 
that I have received from the Rev. Pere Petitot, per J. J. Hargrave 
Esq.. of Fort Garry, a fragment of white saccharine quartzite from the guMirite fwm 
McKenzie River, exactly like that of the white pebbles of the third ° * 
steppe, which, as above stated, constitute the predominating variety in 
the districts which I explored in 1873. In your own report for 1873 
(page 57), you state that " by far the larger proportion of the pebbles 
and boulders in the river at Rocky Mountain House (about [latitude 
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52° 20*), arc composed of hard siltcious rocks, and many of them are 
traversed by cylindrical forms, having all the appearance of the Scolithus 
of the Potsdam formation." 
course of move- While the composition of the boulder-clay of the first- and second 

ment of drift. 

prairie steppes, and also, to some extent, that of the third steppe, as well 
as the course of the glacial strhu on the hard rocks on the east side of 
the prairies, would indicate that the drift had been mainly from the 
north-eastward, the above evidence shews that a large proportion of the 
transported material on tho highest levels has come from the north or 
west. A part of what is now found in some localities may have been 
moved first in one direction and afterwards in another, whilst the bulk of 
the older drift, including, perhaps, even that on the third steppe, has 
probably come from points between north and east. The quartzite peb- 
bles of the third steppe wore all thoroughly water-worn, and appeared to 
me to be most abundant on and near the surface. The upper 200 feet or 
thereabouts, of the south bank of the South Saskatchewan at the Red 
Ochre llills, consists of clayey drift, in which boulders of Laurentian 
gneiss occur, while the surfaces of these hills are strewn with smooth 
quartzite gravel and cobble-stones. At the distance of 150 miles to the 
south-eastward, between the Dirt Hills and the Woody Mountain, tho 
proportion of quartzite gravel on the third steppe has diminished con- 
siderably, and Laurentian boulders have become very numerous on the 
surface. 

HnronUn Between Fort Garry and Fort El lice, as stated last \*ear, Huron ian 

boulders are scarce, and in this interval, I have not observed many peb- 
bles derived from this formation among the finer matorialsof tho boulder 
clay. Both lxmlders and pebbles from rocks of this formation are, 
however conspicuous for their abundance in the drift in the banks of the 
Assineboine for some miles above and below the junction of the Shell 
River, and in the banks of the Calling River in the neighbourhood of the 
Fishing Lakes. They were also noticeable on the surface all the way 

surface boulders from these lakes to the Touchwood Hills. Surface boulders are extremely 

abound. 

abundant on the southern and western sides of the gravelly and sandy 
tract south-west of Fort Kllice, about the head waters of the Calling 
River, and in many places on the high ground of the third steppe, which 
I have just referred to, between the Dirt Hills and the Woody Mountains. 
By far the greater number of tho boulders in all these localities consist 
of Laurentian gneiss. Many of them are angular, although the majority 
are pretty well rounded. In each of the above districts, the boulders are 
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so numerous, over considerable areas, that ft man might walk upon them 
in any direction without touching the ground. 
In going from the North-west Angle of the Lake of the Woods towards Limestone drift 

of Lake of the 

Fort Garry, the road for long distances, runs upon low ridges of lime- vwi*. 
stone-gravel between swamps, until reaching the drier ground between 
tho White Mouth River and Oak Point, and in this interval, boulders 
and pebbles of light-coloured limestone are very common. According to 
Dr. Bigsby and Mr. George M. Dawson, gravel and fragments (often 
lanje) of the same rock are strewn abundantly on the shores around the 
south-western part of Lake of the Woods. In the northern part of Lake 
of the "Woods, and in the region of the Winnipeg and English Rivers, 
limestone fragments are extremely rare, so that their sudden appearance 
in such abundance to the west and south of the North-west Angle would 
appear to indicate the occurrence of this rock in situ in the immediate 
neighbourhood. Small knolls and ridges of gneiss were, however, 
observed in many places along the road from the North-west Angle for 
thirty miles, or nearly to the Birch River, and Mr. Dawson has found 
gneiss on the point on the south shore between the mouth of Raiuy River 
and the south-west bay of the Lake of the Woods. 
The glacial stria* on the east side of Lake Winnipeg, between the Directions of 

_ 10 glacial Ktria-. 

Dog's Head and Fort Alexander, run south 25° to 30° west (magnetic), 
and in the whole of the great region between Lake Winnipeg and Lake 
Superior, and thence northward to the Albany River, the general direc- 
tion of the stria' is south-westward Still, I have noticed occasional ex- 
ceptions, and in the Thunder Bay and Lake Nipigon regions, I have 
observed one set of grooves having a south-south-eastward direction. 
Should such a course have prevailed in the Winnipeg basin, in reference 
either to ice or ocean currents, towards the close of the drift period, all 
the limestone debris which we now observe to the west and south of tho 
lake of the Woods might easily have come from the bed or west side of 
Lake Winnipeg. It is worthy of note in this connection, that this is the 
general course of Lake Winnipeg itself, and also of all the streams be- 
tween the Red and Winnipeg Rivers. I might also mention that lime- 
stone debris is very abundant on the banks of the Rainy River, along 
which tho only rocks known to occur in situ are of Laurentian and IIu- 
ronian age. The following list of the directions of the glacial stria\ 
noted by myself in 1872 and 1873, in part of the country drained by the 
Winnipeg River, may prove of interest in connection with this subject. 
The bearings are all magnetic. 
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I. In several places around Wesaxino 
Lake, (noxt large lake 8. of 



Sturgeon Lake) S. 10° to 20° W. 

2. On canoe-route followed in 1872, two 

miles south of Sturgeon Lake S. 40° W. 

3. South-east shore of Sturgeon Lake, 

seven miles from south-western 

extremity S. 20° W. 

4. South-east shore of Sturgeon Lake, 

six and a half miles from south- 
western extremity S. 15° W. 

5. North end of Hut Lake S. 25° W. 

6. East end Kitchi-Sagi, or Big-Inlet 

Lake S. 15° W. 

7. Inlet of Jarvis Lake S. 10° W. 

8. Minnietakio Falls S. 35° W. 

9. Island on Minnietakio Lake, four 

miles south-west of Abram'sChute. S. 45° W. 

10. Abram's Chute, at outlet of Minnie- 

takio Lake S. 25° W. 

11. Pelican Falls S. 45° W. 

12. u Stormy " Point, on N. side of 

Lonely Lake, twenty -four miles 

from its outlet S. 60° W. 

13. "Shanty" Narrows, Lonely Lake, 

fifteen miles from outlet West. 

14. Outlet of Lonely Lake S. 75° W. 

15. Island in Maynard's Lake, English 

River S. 20° W. 

16. Narrows between Tide Lake and 

Ball s Lake, English River S. 70° W. 

17. Outlet of Indian Lake, English River. S. 30° W. 

18. Inlet of Lount's Lake, English River. S. 40° W. 

19. Outlet of Lount's Lake, English 

River S. 45° W. 

20. Entrance to south arm of Separation 

Lake, English River S. 50° W. 

21. Winnipeg River, at entrance to 

Sandy Bay S. 45° W. 
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22. North -west shore of Lake of the 

Woods, seven miles from Rat 

Portage S. 25° W. 

23. Manitou Minis, in Lake of the Woods, 

fifteen miles S.W. of Kat Portage. S. 20° to 80° W. 

24. " Hone " Point, in Lake of the 

Woods, eighteen miles S.W. of 

Rat Portage S. 45° W. 

25. " Dead Oaks " Point, in Lake of the 

Woods, twenty miles S.W. of Rat 

Portage S. 40° W. 

26. Island in Lake of the Woods, about 

twenty-five miles S.K. of entrance 

to North-West Angle S. 25° W. 

In the three prairie steppes there is a marked ditterencc in the general Aspect* of 
aspect of the surface of the country and in the character of the river-val- emmtry?' 
leys. On the first steppe, the surface is usually level or undulating in 
long gentle sweeps, and the beds of the principal streams do not probably 
average more than thirty feet below the level of the surrounding country. 
On the second steppe the surface is rolling, and the river-valleys are 
usually from 150 to 200 feet in depth, while on the third, the hills are on 
a larger scale, and either closely crowded together, or the}* rise here and 
there to considerable heights overlooking less rugged tracts. The 
principal river-valleys on this steppe are from 200 to 500 feet deep. 
The " coulees," as they are termed, from a curious feature of the third "Coulee*." 
prairie steppe. These are valleys or ravines with steep sides, often 100 
feet or more in depth, which terminate or close in rather abruptly, often 
at both ends, forming a long trough-like depression ; or one of the extre- 
mities of the coulee m ty open into the valley of a regular water-course. 
The coulees sometimes run for miles, and are either quite dry or hold 
ponds of bitter water, which evaporate in the summer and leave thin 
'ncrustations of snow-white alkaline salts. 

The average depth of the river-valleys of the first and second prairie Depths of river 
"teppes is not affected by the general descent of the country through vmley "* 
*hich they run. From the Little Boggy Creek to the Arrow Riven 
the Assineboine must fall four or five hundred feet, vet the banks of 
the valley maintain the same general height and the same character 
throughout the whole distance. Similarly, the fall in the Calling River 
from the Sand-Hilts Lake to its junction with the Assineboine, cannot be 
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far from 500 feet, and still its valley-banks have the same average 
height throughout. The fall in the Red River, from Moorehead to Fort 
Garry, is upwards of 200 feet ; but in the whole of the distance the banks 
of the river have a nearly uniform height of twenty or thirty feet. 
Antiquity of The class of valleys, of which those of the Calling River, the Upper 
Assinoboine and its branches, and the Rapid or Little Saskatchewan 
River may he taken as examples, arc evidently more ancient than the 
streams at present flowing through them. The latter appear to exert but 
a feeble influence in enlarging them. The former windings of the streams 
in these valleys have, in many places, been thrown, from time to time, 
into new channels, leaving the old ones in the form of long narrow semi- 
circular and crescent-shaped ponds which have become more or less filled 
up according to their antiquity. Jams of driftwood, beaver-dams and the 
breaking through of narrow necks between long loops of the stream have 
been among the principal causes of the shifting of the channels. Beyond 
such slight changes as these, the present rivers and brooks appear to have 
but little effect in modifying the valleys. Ihe conical hills, of all sizes, 
which in some parts of these valleys, rise one above another, producing 
the "hummoeky" appearance in the banks which! referred to last year 
in the case of the Calling River (page 72), have, no doubt, been formed 
by repeated land-slides, probably at a time when the foot of the main 
bank on either side was washed by water. The gradual retrocession of 
the water (which would constantly have the form of a narrow bay) down 
a valley like this would bring every part of the foot of the banks success- 
ively under its influence, and it might thus have produced the uniform 
character which we now observe. That the cause which produced this 
character has now ceased to operate, is evident from the permanent and 
weather-beaten aspect of the banks and hummocks and the rarity of 
modern land-slides. 

Relation!) of The great valleys of the third steppe cut entirely through the drift and 

foruaikaa. far down into the underlying Tertiary and Cretaceous rocks; those of 
the second steppe appear to correspond in a general way with the depth 
of the drift, while on the lowest steppe, the streams have merely cut 
through the modified deposits resting upon the drift, which latter is 
occasionally exposed at low- water at the i\mt of the banks, or in the bed 
of the stream at swift places and rapids. These streams have the same 
relation to the modified deposits referred to, as is borne by the present 
channels of such streams as the Calling and Upper Assineboine Rivers, 
to the laminated alluvial clay and silt, lying in the bottom of their more 
ancient valleys. Valleys, such as those last mentioned, may have been 
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excavated in the drift along the course of streams which once flowed Mode of 

formation of 

over its surface in the following manner: — If the country wore being v»iiey». 
gradually submerged, the channel of a stream of this kind, already worn 
to a greater or less depth in the drift, would naturally be deepened and 
enlarged by the continued wearing action of the river itself, and the 
transporting agency of the water at its mouth. The mouth of the 
stream would be moved gradually up. as the water encroached upon the 
land, until, if the depression were sufficient, the whole of the former 
river would be submerged. Meantime, tho recently formed and sub- 
merged valley might be filled up with softer materials. On the emer- 
gence of the land, the valley would be partially or entirely cleared out 
again, and further enlarged by the sliding down and washing away of its 
banks in tho manner I have just described. Terraces, more or less dis- 
tillery marked, may be observed in places along the sides of any of the 
valleys of this class. They are well seen, especially about the lowermost 
of the Fishing or Qu' Appello Lakes. The amount of material which 
has been removed, to form these valleys, has been enormous, and could 
not have been carried away by the unaided action of the small streams 
flowing through them at tho present time. This material may now be 
spread out upon tho lower levels, forming the clay, through which the 
Bed River has cut its channel, as well as tho fertile soil of the first 
prairie steppe. The ridges of hard boulder-clay, which occur in the 
river-valleys of tho second steppe, present an additional argument against 
the supposition that these valleys might have been formed under the 
existing condition of things. Although the thickness of the drill appears 
to correspond, in a general way, with the depth of these valleys, I have 
observed one exception in the case of the Calling River, about thirty 
miles west of Fort Ellice, where the marls and soft shales of tho 
CYetaeeous period are exposed in both banks nearly to the top. This 
fact, however, would not interfere with tho formation of the valley in the 
manner above described; these shales and marls being fully as soft as the 
stiff boulder-clay of the rest of the valley. The land was probably 
sufficiently submerged to cany the water over tho greater part of tho 
third prairie steppe, and its emergence appears to have been tolerably 
rapid; washing out the boulders and leaving the tops and wides of tho 
hills, as well as the valleys between them, covered alike, with a gravelly 
coating, which forms tho sub-soil almost universally on the third aud 
second steppes. 

The stratified clay, silt, sand and gravel of the Red River and the lower Depo«K» of first 
A&sineboinc vary in thickness from almost nothing to eighty or ninety feet, i*** 1 ™ 
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BO far as known; and a variable thickness of boulder-clay is interposed 
between these deposits and the older rocks, which lie beneath them all. 
During the past summer a number of new wells have been dug or bored 
through these deposits in the city of Winnipeg and in various parte of 
the settlements of Manitoba. The lion. Donald McDonald of Toronto 
had collected a number of interesting notes in reference to these wells, 
and ho informed me that they seldom failed to furnish water at depths 
not exceeding seventy or eighty feet. After passing through the black 
loam at the surface, which varies from one to six feet in depth, light grey, 
drab, and more frequently yellowish, somewhat sandy clays were passed 
through, when hard pebbly and bouldery clay, or, in some cases possibly, 
solid rock was reached. The water of these wells is generally good, but 
in some instances it is too brackish for household purpose*. Some of the 

Brick cUya. superficial clays around the city of Winnipeg have been found within the 
last two years to make, under proper skill, " whito " bricks of an excel- 
lent quality, resembling those of Toronto. The principal buildings in 
the city are now being constructed of these bricks. In other places 
around Winnipeg, red bricks have been made from clay dug near the sur- 
face. In the district between the south end of Manitoba Lake and the 
Assineboine River (east of a line drawn from Prairie Portage to West- 
bourne), all the wells have passed through sand, and I am not aware of 
any of them which required to be dug to a greater depth than about 
twenty feet, in order to tind good water. A short distance to the south- 
west, however, or around Kurnsidc, in Township 12, Range VIII., west, 

Arc* without there is a remarkable area in which all attempts to obtain water by sink- 
ing wells have proved failures. Several of these had been dug to depths 
varying from thirty to eighty feet, mostly through bluish clay. In sink- 
ing through the surface de|M>sits on Mr. Kenneth McKenzie's farm, pre- 
paratory to boring in the harder rocks beneath, Mr. Alexander McDonald 
found the blue clay to be seventy feet in depth, and to l>e succeeded by 
eighteen feet of hand gravel and clay, below which he struck a light- 
colored limestone. 

surface O" the surface of the first prairie steppe, boulders are rare and of small 

size. In reference to the deposits of 'stratified sands, which arc exposed 
in banks from sixty to one hundred feet in height along the lower part of 
the Winnipeg River and around the south-eastern shore of Lake Winni- 
peg, you observe, in your report for 1872, page 18, that the large boul- 
ders found with the sand, rent upon the surface of these deposits, and are 
not imbedded in them, showing that they, as well as the small Ixmlders 
scattered on the surface of the lower prairies, have been dropped froni float- 



Digitized by Google 



r 



REPORT BY MR. ROBERT BELL. 40 

ing ice, after these sands, as well as the stratified clays, &c., of the first 

prairie steppe had been deposited in comparatively tranquil waters. 

Xear Oak Point, on the road from Fort Garry to the Lake of the Woods, JjjggJ «ig«of 

the boundary between the smooth open prairie and the higher wooded 

region to the eastward of it is very sharply defined and conspicuous, 

resembling the shore of a great lake. The surface of the prairie is level, 

free from boulders, and has a loamy black soil, while that of the adjoining 

wooded region it* undulating, has a comparatively poor and light-colored 

soil, and is studded in some parts with boulders. 

There is ample proof that the Winnipeg basin has beon tilled with 
water to the foot of the second prairie steppe in recent geological times, 
but very little positive evidence has yet been found to show whether this 
was fresh or salt. The highest of the sand deposits, containing fresh Elevations of 
water shells, between the south end of Lake Manitoba and the Assine- 
boine River, have an elevation of probably less than fifty feet abovo the 
former, while the long parallel gravel ridges of the Beautiful Plain region 
and of township 15, range XV, west, would be from one to two hundred 
feet higher. The sand ridges and dunes along the Assineboine River, 
between Prairie Portage and the junction of the Souris, have different 
elevations, but they all probably come within the above limits. The 
summit of the long shingle ridge of The Poplars in the Swan River 
valley, which has been already referred to, I estimate to have an average 
elevation of about 180 feet above Lake Manitoba, and it appears to 
belong to the class of deposits now under consideration. I had not 
an opportunity of examining the Big Ridge, south of Shoal Lake, 
nor the apparently remarkable ridge in township 11, Range XXIV., 
went. 

According to the reports of the Canadian Pacific Railway Surve}*, Elevation* of 
published last \ear, the level of Lake Winnipeg above the sea is 710 
feet, of St. Martin's Lake 737 feet, of Lake Manitoba 752 feet, of 
Lake Winnipegosis and Cedar Lake 770 feet, and of Lake of the Woods 
1.042 feet. These elevations have been found from a series of spirit- 
levels carried all the way from the sea. The apparent absence of Fnwnorsait 
fossils in most of the modified post-tertiary deposits of the first prairie 
steppe, is an argument in favor of supposing them to be of fresh- 
water origin, since fresh-water shells are liable to become obliterated 
in loose sand and gravel, while those of marine origin are more 
enduring. Besides, mollusca of all kinds are scarce in large cold 
northern lakes. On the other hand, the fact of the existence of such 
large boulders on top of the sandy deposits around the south-eastern part 
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of Lake Winnipeg points, perhaps, to a former communication with the 



The Red River, in ditferent parts of its course, occasionally floods it* 
banks in the spring, and covers the prairies for miles on either side with 
water, which deposits a certain amount of silt, and loavos behind more 
or less drift-wood and vegetable refuse upon the surface. The laminated 
clayey deposits of the Red River valley may have been wholly or partly 
formed in this manner. In digging wells in the city of Winnipeg, 
it is said that wood, bark and leaves are sometimes met with. 

On either side of the White Mud River the ground is higher just above 
the bank than at the distance of a few chains away from it. In the 
neighbourhood of Westbourne, the surface of this raised strip of land is 
covered with stones and small boulders, which are absent on the lower 
ground. The bed of the river is also full of stones and boulders. The 
river is low when it freezes up in the autumn, and many stones become 
fixed to the ice, which is liable to be carried over the top of the banks 
during the spring freshet. In this way, the stones which I have referred 
to, have probably been Btrewn, in former years, whore we now see them. 

In the second prairie steppe, bones of the buffalo are often seen in 
river-banks, buried under a few feet of silt; and the remains of the elk 
are occasionally met with in similar situations. The rumours of the 
discovery of some mammoth's bones in one of the banks of Shell River, 
which have long been current in the country, are referrod to in Mr. 
Spencer's report. In my report for last year (page 73), I mentioned a 
ruinour in rogard to large bones at the Sand-Hills Lake, and also at the 
Cypress Hills (page 74). On the west side of the Assineboiue River, at 
the distance of five or six miles in a straight lino above the Shell River, 
or ten miles following the stream, I foimd an arrow-head, tolerably well- 
formed, from a reddish cherty rock, lying among the stones, sand and 
gravel on a naked bank of drift about fifteen feet high, overlooking the 
river. 

As bearing upon the questions in reference to the formation of prairies, 
and the causes which prevent them from becoming covered with trees, I 
may mention the fact that on the second steppe, at least, the character of 
the soil, locally, has an important relation to the wooded or open 
condition, which we find prevailing at the present time. In this region, 
the existence of treos appears to depend upon the capacity of the soil for 
receiving and retaining the proper amount of moisture. The clayey 
loam of the Little Touch-wood Hills, supports a continuous, thick and 
strong growth of trees, whereas the gravelly and sandy soil of the 
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surrounding country produces little more than scattered clumps of aspens 

and willows. On entering the Five-mile Woods, in the Swan River 

valley, the change from a light sandy to a stiff-clayey soil is at once 

observable. The belt of heavy timber which I passed through between 

the Big Boggy Creek and the upper part of the Shell River, corresponds 

with a stronger soil ; and generally, in the Buck Mountain region, whero 

the country presents a mixture of prairie openings and woods, the 

former coincide with the lighter, and the latter with the stronger soils. 

Another instance of a thick growth of trees upon a clayey area is found 

in the Bad Woods near the western boundary of Manitoba, on the middle 

trail to Fort Ellice, and many more examples might be mentioned. 

Conversely, the drier sand and gravel areas are usually devoid of timber, Treeleai areas. 

although the depressions among sand dunes and ridges seem to be the 

favorite habitat of the scrubby-oak. Near Fort Ellice, the bouldery-clay 

of Beaver Creek, and of the north-facing slope of the Calling River, are 

thickly covered with poplars, while the gravelly and sandy area above 

the banks, stretching for some twenty miles to the west, and fifty to 

the north, is destitute of timber, except here and there, where some 

local change allows the trees »to take root. The gravelly and sandy 

plain on the north side of Fort Polly, aud the set of open ridges, of 

which Beautiful Plain is one, are similar examples. The geological 

history of the prairies of the lowest steppe, has probably been different 

from that of the others; yet, even here, examples of conditions resembling 

the foregoing, are not wanting. On both the second and third steppes Woods ou north 

the northern slopes of valleys are often wooded, while those lacing Cad " g * ,M| **" 

8cuthward.are quite bare. The banks of the Calling River form a good 

example of these conditions, which arc, no doubt, due to the influence of 

the sun; first, in melting away the snow in the early spring, and 

afterwards, in parching the bank during the summer, while, on the 

northward slope, sufficient moisture is retained to admit of the growth of 

trees. Although the surface of the barren treeless district along the foot Trcci«w day 

of the Coteau, from near the elbow of the South Saskatchewan to the head- dislrict - 

waters of the Souris River, consists of clay instead of sand, the absence 

of timber is here also, no doubt, due to the same causo — namely, want of 

sufficient moisture. The surface of the ground is here formed of the 

almost undisturbed stiff clay or marl of the Tertiary formation, which 

resists the water, and is incapable of retaining, throughout the hot, dry 

summer, any moisture which might enter it during the winter or spring. 

As a consequence, the ground has become deeply fissured and baked as 

hard as unburut brick. 
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Anyone who has travelled over the second and third prairie steppes 
must have observed that the outline of each of the ponds, which exist in 
almost countless numbers, is generally roundod, or almost circular, no 
matter what may l>c the shape of the earth-hills surrounding it ; and also, 
that if there be any boulders in its basin, they are usually arranged in the 
Rin^of form of a ring around its margin. These basins are uniformly deepest in 

the centre, and they shoal equally to the edge all round. All of these 
phenomena may, 1 think, be accounted for in the following manner : — 
Although nearly all the ponds dry up in the summer time, most of them 
contain more or loss water in the autumn, and any which may now 
l>e dry almost all the year round, no doubt held water in former 
times. As these ponds gradually freeze to the bottom, the water and 
mud under the ice in the deepest part remain longest unfrozen. The 
intense frost later on in the winter would naturally expand the first 
formed ice, forcing it and its incorporated boulders and earth in all di- 
rections from the centre towards the circumference. (I may here men- 
tion that this phenomenon is reported as having occurred during the 
present unusually cold winter in Cayuga Lake, in the State of New York.) 
Towards the spring, the alternate freezing and thawing, combined with 
the evaporation from the surface, which must be rapid in the diy climate 
of the North-West Territory would tend to bring the boulders to the top 
of the ice. While all the loss would be at the surface and towards the 
edges, any addition at this season would be at the bottom and towards the 
centre. As a result, the ice would swell relatively in the centre, as 
glaciers do in summer, and there would be a tondency for the boulders to 
roll as well as to be pushed towards the margin. The amount of move- 
ment each year might be very small, still, if wo allow a sufficient length 
of time to have elapsed, the above operations would be sufficient to ac- 
count, not only for the accumulation of the boulders around the edges of 
the ponds, but also for the regular basin-shaped form of their bottoms and 
their rounded outlines ; for this force would, at the same time, tend to 
deepen them in their centres, wear down inequalities in their beds, round 
off points, and fill up bays. When such ponds as these are filled by the 
melting of the snow or by the rains in spring, before the ice has thawed 
away, the latter becomes detached all round, and is made to rotate more 
or loss by the wind. This would aid in giving the circular form to the 
ponds. The absence of logs, trees and roots about these ponds would also 
facilitate the action of the above forces, 
in formed Another effect of the recent action of ice in the North-West Territoiy 

beaches Mid 

bate may be witnessed in the islets formed by boulders and earth, which occur 
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in the larger lakes and in the long dyke-shaped ridges of the same ma- 
terials, which aro often met with around their shores. In Mr. Spencer's 
report, reference is made to such ice-formed beaches on Lake Winni- 
pegosis, and their remarkable prevalence around this lake is noticed in 
Archbishop Taehe's " Sketch of the North-West of America." I have 
observed them on Lakes Manitoba and Winnipeg, but more particularly 
oq St. Martin's Lake. Here, the ice, either by expanding whilo 
fixed, or by shoving, under tho pressure of the wind when afloat, has 
formed numerous islets on the shoals ; and around the edges of many 
of them, it has piled a wall of boulders to the height of six or eight foct. 
At the extremity of each of several points, a semi-circular space is sur- 
rounded, on the lake side, with a similar wall of boulders,' mixed with 
gravel and earth, which shewed, in some cases, the fresh work of the ice 
of the previous winter or spring. Some of the long narrow bouldery 
points and reefs of this lake aro probably due, however, to much more 
ancient glacial action. 



On the Diminution of Water in the North- West Territory in 

Recent Times. 

In the journal of your expedition from Rat Creek to Rocky Mountain Mr. Sclwyn't 
House, you refer to the drying up of the country. Speaking of the renmrk ' 
neighbourhood of the Pheasant Hills (Report for 1873-4, page 27,) you 
note : u Lakes and lake-basins more abundant, the water in many of 
them slightly brackish. They appear all to be gradually diminishing in 
*ire and drying up. This, McDonald tells me, has been going on steadily 
for several years. He says, that what were largo lakes are now small 
ponds, and all the lesser ones are quite dry and their beds overgrown 
with grass and weeds." Further on, you remark that this drying up of 
the country "is generally supposed to bo connected with tho gradual 
destruction of the forests over large areas by fire diminishing the rain- 
fall." The presence of trees has not only a general, but in the region Effect of tree* 

O0 ra.ii i f a 1 1 

under consideration, even a local effect on the rain-fall. Between the true 
forest, lying to the north and oast of the Assineboine River and the true 
prairie, to the south of the Calling River and the north branch of the 
Saskatchewan, there is a belt of an intermediate character, embracing 
much of the finest land of the "fertile belt." In the true prairie region 
there is very little water. In some parts of it, one may travel for days 
in any direction without meeting a stream. Water is much mora plentiful 
in the half-wooded region ; whilo tho quantity which flows away, in the 
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form of rivers or brooks, from a given area in the forest country, is even 
very much greater than from an equal extent of the former. The amount 
of water which is discharged from the true prairie region, within Canadian 
Territory, must be very small. During the summer the South Saskat- 
chewan and its branches appear to loose rather than gain in volume as 
they traverse tho plains. 
2jJ eww Tnc encroachment of the prairie upon tho wooded region, owing to the 

destruction of the forests by fire, would also diminish tho amount of 
rain-fall in the timbered country immediately adjoining. I have already 
mentioned the extensive dry beaver-dams in the Swan River Valley. 
Referring to this subject, Archbishop Tache", in his "Sketch of the North- 
West of America," says : " It is true that clearing land will render it 
salubrious by a natural process. Proof of it is seen in prairie land 
recovered from forest where there are depressions — old swamp ground — 
without the least moisture; and even on perfectly dried up new prairie 
land, beaver-dams are to be seen — certain evidence of the existence of 
lakes or ponds at the time when tho plain was wooded." I have also 
noticed these ancient dry beaver-dams in tho southern part of the Riding 
Mountains, on the table lands of the Duck Mountains, and in dry valleys 
in various places in the prairie between the Little Saskatchewan, or 
Rapid River, and Fort EUice, and also about tho head-waters of the 
Calling River. 

Va holes. i n tne jk),!^ i n those parts of the second and third steppes, which I 
have visited, muskrats are now seldom to be seen, although they are said 
to have been quite plentiful in many of them within the recollection of 
men who are still active hunters. Around numbers of these ponds, I 
have seen horizontal rows of their diy and deserted holes, at levels con- 
siderably above those now reached by the surface of such of them as 
still contain some water, and also around others which seem to be now 
permanently diy. 

overgrown i*>nd On the second steppe tfic circular ponds and pond-basins, to which I 
have already referred, are usually surrounded by a ring of willow bushes 
growing just above what is now, or has been formerly, high-water mark. 
The whole of the space thus enclosed is generally overgrown with reeds 
and sedges ; in addition to which, there ore often grasses and other plants 
Dimlnnttoti of which partake of a dry-land character. A total drying up or marked 
diminution liasVvidently taken place in the streams which flowed in some 
of the larger valleys. Kxamples of this may lie found in the Rig Diy 
Valley and in Snake Creek cast of Fort Klliee, and also in the upper juirt 
of the Calling River. Parts of tho last mentioned river which, fifteen 
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years ago, wore stated by explorers to be navigable for canoes, arc now 
silted up, and the continuity of the stroam is broken by portions of the 
old bed whic h are quite dry in summer. In some sections, the channel 
is becoming rapidly obliterated, and long stretches of it are marked only 
by a winding row of tall reeds. 

At Prairie Portage, the inland is surrounded by a marsh of nearly equal p^rtago 1 pTaiTio 
width all round — evidently an old channel of the Assineboine River. 
Six or seven years ago, the inhabitants could dip water from this marsh 
nearly all the year round, whereas, now, most of its surface has become 
dry, and wells require to be dug in it to reach the water. 

Travellers who have been accustomed to cross the prairies from year watering pianos, 
to year, notice a growing scarcity of water at the camping places along 
the trails. The watering ponds which hold out the longest, must be fed 
by springs, as otherwise they could not withstand the rapid evaporation 
during a long drought ; and besides, some of them are on higher ground 
than the surrounding prairie. The permanent " water-holes " are often 
quite small and marked by clumps of willows, which, however, differ 
in no way from those surrounding scores of dry pond-basins in the 
neighbourhood. I have been informed by old prairie travellers, that in 
the Battle River country, in the driest seasons, they do not seek for water 
in the valleys or the lowest depressions, but among the willow-clumps 
on the high grounds. 

The flooding of tho valley of the Red River on the melting of tho snow R©d River floods, 
in spring, appears to be growing less frequent and troublesome. Mr. 
John Fraser, of Kildonan, one of the oldest native white men in the Rod 
River Settlement, informed me that in the spring of 1826* the water rose 
five feet over the ground on which the city of Winnipeg is now built ; that 
in the flood of 1852 it covered the same spot to a depth of only two and 
a half feet, and in that of 1861, the water merely rose to the level of the 
surface of the ground. 

Besides such facts as tho foregoing, the general belief of the oldest 
inhabitants and travellers, and tho traditions of the Indians, all jxrint in 
the same direction ; and there is no doubt the gradual diminution of the 
water supply of the "fertile belt" is a matter for serious consideration. 
Your remarks on the destine t ion of the forests by fire, between Red River Bnni i nK3 f 
and the Rocky Mountains (licport for 1873-74, pages 58 and 59) arc 
wrroboratod by all that I could hear on the subject. The rapidity with 
which some tracts between Prairie Portage and Fort Ellicc, wore stated 
to me to have been converted from forest to prairie is almost incredible. 
The aspens of that region burn much more readily than docs the wood of 
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the same tree in Ontario and Quebec, and the portions which escape total 
destruction by fire, rot and disappear in the course of one or two years. 
r«irie Area. In former times, before prairie travelling had become so general or of 
so promiscuous a nature, much care was taken to prevent fires. In view 
of the great importance of this subject to the prosperity of the country, 
it would be advisable, as soon as an efficient means for governing the 
Saskatchewan country shall have been established, that there should be 
some legislation to prevent the careless or wanton setting fire to the 
prairies, and the good sense and intelligence of the inhabitants and of 
travellers should be appealed to for the same purpose. 

I have the honor to be, 
Sir, 

Your obedient son ant, 

ROBERT BELL. 
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COUNTRY BETWEEN THE UPPER ASSINEBOINE RIVER 
LAKES WINNIPEGOSIS AND MANITOBA, 

BY 

JOSEPH WILLIAM SPENCER, Bac. App. Sc. 



Office of the Geolooical Survey, 

Montreal, March ISth, 1875. 

Robt. Bell, Esq., C.E., F.G.S. 

Sir,— I have now completed the maps of the regions which you detailed 
me to explore as your assistant while in the North-west Territory last 
season ; also the chemical analyses of some specimen* collected in the 
course of those explorations; and I would now beg you to submit them, 
together with the following report, to the Director of the Survey. 

Your obedient servant, 

JOSEPH WILLIAM SPENCER. 



Having received your instructions to proceed to Winnipeg, I started Journe} . 
about the middle of last May, going by way of Lakes Huron and 
Superior as far as Duluth. At Thunder Bay I had an opportunity of 
examining several of the mining locations. From Duluth I went by rail 
to Fargo, and thence by Red River steamer to Winnipeg. Alter having 
travelled along with you from Winnipeg to a point about fifty miles 
north of Fort Ellice, I proceeded, in compliance with your orders, to 
make an exploration of Shell River and the adjacent ports of the Assine- 
toine River; being assisted by Mr. William Hagar and one or two 
Workmen. I chose a site near the junction of the two rivers for a camp, 
and proceeded to make the explorations on foot, which was the only 
practicable way. 
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The valley of the Ashineboine, adjacent to that of the Shell River, is 
about a mile wide, and some 200 feet deep. The alluvial flat at the 
bottom of the valley is three-quarters of a mile wide, and the banks rise 
steeply on either wide. Through this level flat the river pursues a mean- 
dering course from side to side, occasionally loaping a small rapid caused 
by the obstruction of Laurentian boulders. Twenty miles farther up, the 
valley is nearly three miles wide, but at this place in the bottom, and 
following the vallc} r longitudinally, there are four or five series of hills 
rising irregularly, one above the other, till tho highest reaches nearly to 
the level of the plain above. Between these hills there are small deep 
valleys. The western bank is often strewn with gravel and boulders, 
while the flats below are nearly free from them, excepting in places along 
the bed of the river. The Hides of the valley are often deeply gorged, but 
the ravines do not extend to any great distance back from the valley. 
Many of them appear to have been cut out by the waters from springs. 
These springs usually hold a considerable quantity of iron in solution, 
and I observed several places where yellow ochre was being deposited 
around them. In several localities on the banks of the Assineboine, 
extensive landslides are to be met with, sometimes showing stratified 
deposits of clay or sand. The general course of the Assineboine valley 
at the influx of the Shell River is nearly south, but above it has a moi e 
westerly direction. 

I explored the Shell River valley upward for thirty miles, and Mr. 
Hagar continued the exploration for ten miles farther. Along the 
upjter part of this distance the country on either side has usually 
a rolling prairie character, while in the lower j>ortion the river 
flows in a valley nearly as wide and deep a* that of the Assineboine. 
The general course is nearly from the north. At the bends of the 
valley, the river usually winds its way to the outer side, and on 
tho inner side of the curve there is left a terrace, or series of terraces, 
rising from the alluvial flat to the plain above. The country is 
generally wooded, except here and there where fires have swept over 
small areas. The Shell River is much more rapid than tho Assine- 
boine, and the sides of the valley are much more deeply gorged than 
those of the latter river. At the landslides along the Shell River, I 
observed a few stratified deposits, but they generally showed only a 
heterogeneous mixture of gravelly earth with boulders. The bottom of 
the river often abouuds with fresh-water molluscs, and hence, perhaps, 
the origin of the name of the stream. Returning to Fort Polly, I re- 
ceived your instructions for tho rest of the season, in compliance with 
which 1 proceeded to explore Swan River. 
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The Assineboinc vulley in the vicinity of Fort Polly is not sharply F°rtPdiy. 
defined, as it is further south, by a limited breadth and steep escarpments. 
North-east of Fort Pelly the land gradually rises for six or eight miles to 
the water-shed, between the Assincboine and the Swan River, and then 
descends to the latter. 

From the Swan River Crossing (where wo started to descend the river) swan Him. 
the distance to Swan Lake, by the stream, is 130 miles, although 
by the trail it is only about half as great. In descending the river I 
noted no less than 446 rapids. These are generally caused by the 
descent of the water over Laurentian boulders, but sometimes over the 
country-rock. The whole descent of the river, from a point abreast 
of Thunder Hill, was estimated at from 450 to 500 feet, and Thuuder 
Hill rises 300 to 350 feet over this point. The average width of the river 
is about 100 feet, but sometimes it becomes very much wider, enclosing 
picturesque islands, while in other places it is quite narrow, but deep. 
The river for the last thirty-five miles before reaching Swan Lake is free 
from rapids and is navigablo for boats drawing two feet of water. In the 
spring of the year the Hudson's Bay Company send down some of tho 
returns of their inland trade in flat boats, but of course these cannot 

* 

return. Swan River enters the lake of the same name through a swampy 
projection of land, extending several miles into the lake. Indeed, all the 
country for some distance west of this lake is low, but it is generally 
wooded. 

Thunder Hill is an isolated elevation situatod about four milos north- Thunder mil. 
westward of Swan River, and about ten miles below the Crossing. It 
rises from 200 to 250 feet above the plain, which gradually slopes up 
from the river. The hill slopes gently to the north-westward, while to 
the south-eastward there is an abrupt escarpment broken by successive 
landslides, which are now separated from each other by small valleys. 
Near the summit the landslides have exposed some calcareo-arcnaceous 
shales, holding fossils of Cretaceous age. At the base of Thunder Hill I 
noticed several depressions, almost round, measuring from sixty to 200 
feet in diameter, and having a depth of twenty feet or more. Some of 
them contained water, while others were quite dry. 

Sander's River is a branch of Swan River, flowing from the south, and Sander's Hirer, 
emptying itself into the latter about fifty miles from its mouth. The 
country through which it passes is similar to the Swan River valley. 
One day was devoted to the exploration of this branch, and eight or ten 
miles of its course were examined. Pieces of lignite were found in the uttnii*. 
bed of the stream, and afterwards along the Swan River, below its influx. 
After I arrived at Shoal River House, I was informed by a huli'-brccd 
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that the lignite (called coal) was found in beds from a few inches to two 
feet in thickness on Sander's River, a few miles above the point I had 
reached. 

Swan Lake is about twenty miles in length. Besides the Swan River, 
it receives two or three smaller stream*. The shores are all low and 
swampy, except at a few points which are made up of gneiss boulders and 
slabs of limestone. On one of these points in particular, an ice-formed 
beach occurs, on which boulders, weighing froni half a ton to twenty tons, 
have been piled up with as much apparent ease as if they had been 
small pebbles. The lake contains several islands, on which the country 
rocks are exposed. These consist of limestones, and are best seen on 
two of the largest islands situated in the northern part of the lake, viz., 
Wan-en and Lafavorita Islands. The whole lake is very shallow, not 
averaging more than six feet in depth. The bottom consists of soft 
loose silt. 

Shoal River discharges Swan Lake into Lake Winnipegosis. The 
Hudson's Bay Company's post, Shoal River House, is situated at the 
outlet of Swan Lake. Shoal River is only from two to four feet deep, 
and has a width of from 150 to 250 feet. The banks are low on both 
sides. The current is of considerable velocity, the fall being about thirty 
feet in its course of eight miles. It empties itself into the southern 
extremity of Dawson Bay, which forais tho north-western part of Lake 
Winnipegosis. 

Porcupine Mountain forms a continuation of the chain of high ground 
which marks the eastern limit of the second of the three great prairie 
steppes of the North-West Territory. It rises to the height of about 800 
feet above Swan Lake. Between the base of tho mountain and the lake 
is a belt of about twelve miles of low ground, consisting of open marshes, 
or 11 muskegs," tamarac swamps, &c, while the remainder of the interval 
is densely wooded with aspen, balsam-poplar, spruce and willow. On the 
slope of the mountain I saw balsam-poplars six feet in diameter, while in 
some cases the spruces reached a thickness of nearly four feot. This 
forest is more ancient looking, and beai-s fewer evidences of tire than any 
other that came under my observation in the North-West Territory. The 
region is little frequented, even by the Indians, being difficult of access. 
Although fire has not visited the slopes ot the mountain or the level 
ground below for a very great length of time, yet the whole of the forest 
on the summit was swept away a few years since, and in its place a young 
growth of poplars has sprung up. 

The Bell River rises in a lake ou the summit of the mountain, and 
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running eastward, cuts its way down the escarpment, forming a series 
of rapids six or eight miles in length. After reaching the plain below, 
it turns north-eastward and empties itself into Dawson Bay. The bed of 
the river is filled with Laurentian boulders, over which the water de- 
scends at the rate of about 150 feet per mile. From the foot of the slope 
my guide and I followed this river to the summit. Along it there are 
great exposures of shales. Fragments of lignite were picked up along Lignit*. 
the river, but the beds from which they had boen derived were not found. 

Looking back from the point which we reached at the summit of view of 
the mountain, the escarpment appears to descend rapidly. It is richly 
clothed with foliage, and through it the Bell River has cut its vaHey; the 
wooded plain stretches from its base, and further on is Swan Lake with 
its lovely islands. In the far east, Polican Lake is just visible. To the 
north-eastward a long sheet of water (Dawson Bay) is seen, while further 
off the sight is lost in the main waters of Lake Winnipegosis. 

Lake Winnipegosis is alxmt 100 miles long. Its north-western portion, uke 
Dawson Bay (named in honour of Principal Dawson of McGill University) * lnnepe,ft * 1 
is nearly cut oft* from the main Ixxly of the lake by a long peninsula. 
This bay has an extreme length of about forty miles, and a breadth 
varying from five to twenty miles. Both shores are deeply indented 
with smaller bays. On some of the projecting points, cliffs of a light- 
coloured limestone occur. 'There are several islands, on which solid rock 
is also exposed, as well as many submerged reefs. The highest rocky 
promontory is Point Wilkins, on the west side of the lake. Most of the 
points have ice-formed beaches composed entirely of boulders and pebbles, Be^-hei. 
and behind them there are extensive swamps. The north end of the lake 
is especially low, and the barrier between Winnipegosis and Cedar Lakes c«i*r uke. 
is little more than a swamp, from three to five miles across. The greatest 
elevation of the lowest traverse between them was ascertained by Mr. 
Bender of the Canadian Pacific Railway Survey, while I was in the neigh- 
bourhood, to be forty-four feet over the water at either end (the two lakes 
being on the same level.) The character of the main body of Lake 
Winnipegosis is the same as that of Dawson Bay, being studded with 
islands and reefs. On the east side, between Elm and Gun Points, there 
is a cliff of limestone of considerable extent. The beaches of almost Beachw. 
every point and island are made up of Laurentian boulders and fragments 
of Devonian limestone, overgrown with trees, behind which are swamps, 
often of considerable extent, and small lakes. 

I visited the salt works at the south end of Lake Winnipegosis in com- Salt-work*, 
pan)- with Mr. J. H. Rowan, chief assistant engineer of the Canadian Pacific 
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Railway, who was returning to Winnipeg, and with whom I arranged for 
our passage to Oak Point, near the south end of Lake Manitoba. From 
the salt-works (which will be described further on) I wont up Mossy River 
(the outlet of Dauphin Lake) for a few miles. Here also are limestone 
exposures. This river has a depth of from two to four feet for a distance 
of three or four miles from its mouth, where it is about 200 feet wide. 
An exploratory line of the Canadian Pacific Railway crosses the river three 
or four miles from its mouth, and runs north ot the Duck Mountain, fol- 
lowing up the course of the Swan River Valley. Lake Winnipegosis is 
of considerable depth, and has clear good water. Owing to sudden and 
frequent wind-storms, its navigation by small boats is attended with some 
danger. Lake Winnipegosis is connected with Lake Manitoba by Water- 
hen River and Lake, both of which are shallow and muddy, and have 
extensive swamps around them. The river has a total length of twenty- 
five miles, and descends eighteen feet. 

Lake Manitoba is 130 miles in extreme length. It is a shallow muddy 
lake with many reefs, which will endanger future navigation, and there 
are but few good harbours. The portion of the lake south of the Nar- 
rows, although considerably wider than that to tho north, is still shal- 
lower. Prom Oak Point on this lake to the town of Winnipeg, the 
distance is about sixty miles, and the trail passes over open prairie, with 
only here and there a grove of trees. 

Tho most noticeable feature between these places is Shoal Lake, forty 
miles from Winnipeg. It has no outlet, and its waters are consequently 
saline. The soil in the neigh Uuirhood of the lakes is mixed with much 
gravel, but when within twenty miles of Winnipeg town it begins to as- 
sume a black loamy character. For the first thirty or forty miles south 
of Lake Manitoba the drift deposits do not appear to cover the country 
rook to a greater depth than from ten to twenty feet. 

General Description or the Geology of the Region Explored. 

Deposits of Neozoic Age. 

Over large tracts of the North-West Territory it is almost imj^ssible, 
owing to the rarity of exposures and to tho similarity in lithological 
character of the strata, to tell where the Post Pliocene deposits begin to 
overlie those of Tertiary age on the one hand, or the deposits of the 
Tertiary to overlie those of the Cretaceous period on the other. Along 
parts of the Assineboine and Shell Rivers the valleys are worn out to«a 
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depth of 200 feet, and from one to four miles in width. If the rivers River valley*, 
which now flow through them have excavated these valleys, the former 
must lie of great antiquity. The valleys are yearly becoming larger by 
the spring floods bearing away great quantities of material. Everywhere 
along the river banks there are evidences of former land-slides. Not- 
withstanding the great depth of the valley, only a few sections of the de- 
posits composing the banks are to 1h) seen. This is owing to the fact that 
the surface material brought down by the land-slides always covers up 
the sections, which might otherwise be exposed. Along the Assineboine 
valley, stratified clays, or weathered shales in situ, are sometimes exposed. 
These shales may possibly belong to the Tertiary series, but I found similar 
rocks of Cretaceous age at a higher level in Thunder Hill. The deposits 
of the Shell River valley frequently consist of irregular beds of clay with 
boulders, while along the alluvial flat of the Assineboine they consist of 
regularly stratified clays. The summits and sides of the banks of both 
streams are generally covered with boulders. 

In the more recent deposits of the Shell River valley, an Indian is said Lar «f ebonea 
to have found, a few years ago, some large bones, which were, at the time, 
sent to Fort Ellice, and afterwards to England. These remains were des- 
cribed to me by a man who had seen them, and also the place whence 
they came. The}' appear to have been large enough to have belonged to 
Elephas primigenius, and, in fact, they were called mammoth's bones by 
the white men of the country. 

On Thunder Hill, and in many exposures along Swan River, there is 
but a thin covering of drift over the underlying Cretaceous rocks. Be- Rocks in the 

* J ft vicinity of 

tween the foot of the eastern slopes of the Duck and Porcupine mountains Thunder urn. 
and the lakes, the Devonian limestones are covered by only a few feet of 
drift. The following is a section, in descending order, of these deposits as 
thej' occur in the Swan River ophite Thunder Hill : — 

FT. INS. 



Surface soil 3 0 

Bed of Laurent ian boulders and pebbles 2 0 

Strati tied coarse sand 0 6 

Bed of Laurentian boulders and pebbles 2 0 

Stratified coarse sand 0 6 

Laminated clay 1 0 

Homogeneous clay with pebbles 3 0 



12 0 

Fifty miles farther down the river the following beds, in descending 
order, were observed for a considerable distance along the river : — 
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FRET. 

Surface soil 6 to 0 

Stratified clay in layers 4 to 6 inches thick, variously coloured 4 to 8 
Small boulders ami gravel 1 to 4 



Those wore underlaid by compact clay, with small boulder* and gravel, 
to an unknown depth. In the Porcupine Mountain, the drift overlies 
shales, probably of Cretaceous age, which are exposed on Bell River, 
ami elsewhere along the escarpment. 

Deposits of Mesozoic Age. 

In the region, covered by the title of this report, rocks of the 
Cretaceous period were observed on Thunder Hill, at a height of nearly 
800 feet above Swan Lake; or, at about 1,600 feet above the ocean. 
Near the summit of this hill, are indurated calcareo-arenaceous shales, 
Fossils. containing fragments of selenite. They contain fossils, of which the 

most abundant are Inoeeramus and foraminifera. Mr. J. F. Whiteaves, 
who has kindly examined the specimens, finds the latter to be principally 
Globiijerirue. 

Following the course of the Swan River, below Thunder Hill, there 
};2Jj ccoua are numerous exposures of Cretaceous rocks. They are mostly shales, 
with some limestones. The general dip is to the west, at an angle of 
only about two degrees. The following descending section is the first 
of undoubted Cretaceous rocks that I observed on the river itself. It 
occurs a little below Thunder Hill : — 

FEET. 



Soft crumbling shales of a drab color 8 

Compact shales of the same color 3 

Alternate reddish and bluish shales 3 

Soft drab-colored shales 3 



17 

Some of these shales contain traces of fossils. These IhhIs are strata- 
graphically between 300 and 350 feet lower than the fbssiliferous expo- 
sures on Thunder Hill. A short distance farther down the river I noted 
the following section of a bank, in descending oixler : — 

FEET. 



Concealed by a land-slide 40 

Laminated shales (drab) 5 

Concealed by clay which contains slalw of fossiliferous limestones. 15 

Laminated drab shales 5 

Fossiliferous limestone forming the base, of which are exposed. ... 4 
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Near this section are springs depositing yellow ochre. A little further 
down I observed other springs at which the process of petrifying wood, 
moss and leaves was going on. Here there were also blocks of calcareous 
tufa, sometimes measuring several cubic yards, which had been formed at Tufa, 
the place where they are found. Numerous large pieces of calcified wood 
are enclosed in them. 

The thickest vertical section of limestone bods which 1 observed on the 'jj"}™ u,,,M * n ' 1 
river amounted to about fifteen feet. The river, often for long distances, 
has washed away the shales underlying the limestones, thus causing the 
overlying beds to sink irregularly. The exposures in this vicinity are 
found in places extending for about twelve miles along the river. Several 
miles farther down, or when still about thirty miles from Swan Lake. 1 
found some thin beds of soft micaceous sandstones in thin flags. The 
whole section between the summit of Thunder Hill and these sandstones 
(which arc the lowest Cretaceous beds exposed) is from 550 to 650 feet 
thick. Between these hist rocks and the underlying Devonian limestones, 
which are exposed on the islands of Swan Lake, there would be a space 
of 100 to 150 feet, of which no section was observed along Swan River. 
Probably some of those concealed measures are a continuation downwards 
of the Cretaceous formation, while the Devonian may perhaps be con- 
tinued upwards to meet them. 

Almost all the Cretaceous limestones are fossiliferous, as well as some of 
the shales, The most common fossils arc one or two species of Inoceramus, 
and numerous small shells, which, according to Mr. Whiteaves, belong to a 
species of Ostrea. In the lower l>ods I found the remains of a Ccstraciont 
Selachian, which, from the form of the teeth, Mr. Whiteaves considers to 
belong to the genus Ptychodus, or one allied to it. Ho also recognizes 
fragments of scales of other fishes in the same rocks. Some remains of 
plants were also found. 

Along Bell River, in the Porcupine Mountains, there are large exposures shale, 
of Cretaceous shale; but the clayey matter predominating so largely, 
landslides are frequent, and cover with clay many bods, which, if 
exposed, might bo of great interest. At one of these exposures of shale, 
which is now weathering into clay, an immense slide has oceured. The 
shales here contain much iron pyrites, and on weathering, a whole 
section will become blackened by the formation of ferrous sulphide, 
whilst the remainder of the sulphur is partly deposited in the crevices, 
where it is sometimes found in considerable quantities. Much heat is at 
the same time evolved, and there is a strong sulphurous smell while the 
process is going on. The Indians know this place by the name of 
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Burning Mountain; and my guide informed mo that for several 
winter* it had smoked, but not in summer. This was probably the 
vapor generated by the heat of decomposition condensing in the cold 
atmosphere of the winter, but which became invisible at the summer 
temperature. 

Sections of the limestones of Swan River, and of the marls of Thunder 
Hill, having been prepared for microscopic examination, they wore 
handed to Mr. George M. Dawson, who reports as follows: — 

M The specimens from Swan River and Thunder Hill are essentially 
similar, and are almost entirely composed of separated prisms of shells 
of Inoceramus, with Foraminifera, and some scattered fragments of fish 
Ikhios and so: les, the latter l>eing conspicious f.-om their bright brown 
color. The limestone, in microscopic character, much resem' !cs that 
from Boyne River, Pembina Mountain, but is somewhat harder. Speci- 
mens of the latter were transmitted to me by Mr. A. L. RusscI, and have 
been referred to ihe Niobrara division, or, Cretaceous No. 3, of Meek and 
Hayden. The Foraminifera apj oar to agree very closely with those of the 
Boyne River beds, and of the limestone of the Kau Qui Court, Nebraska; 
the genera Globigerina, Textularia and Discorbina, being represented in 
all three localities. All the forms represented by the specimens from 
Swan River and Thunder Hill bear a close resemblance to those of the 
more southern localities, and the Tex tularia is referable to T. pygmaa, one 
of the two species represented there. The prisms of Inoceramus are 
more abundant in pro]H>rtion to the Foraminiftnt. than at Kau Qui Court, 
or at Boyne River, and in the relative abundance of Globigerina'. to other 
forms the specimens more nearly resemble those of the Nebraska 
dejK>sit ; such differences might, however, obtain between two contiguous 
beds. Small fragments of tish remains are common to the three local- 
ities. As most of the Foraminifera found in these deposits are still 
represented in the Atlantic, they do not form, in themselves, a very 
definite criterion of the ago of the beds containing them. Their occur- 
rence in such quantity, however, at least implies similarity of conditiona 
in the different localities, and as the Niobrara period is the only one in 
which calcareous deposits of this kind are known to have been formed in 
the eastern region of the Cretaceous, a strong probability is established 
that the rocks represent that division. The specimens from Boyne River 
showed also, in some places, numerous valves of Ostrea corujeata, a char- 
acteristic form of the Niobrara group. Coccolites are not evident in the 
Swan River and Thunder Hill specimens, while they occur in other 
localities, but are, perhaps, only masked by the superior induration of the 
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rook, a careful examination of Home of the soft parts of which might lend 
to their discovery.*' 

Deposits of Devonian Age. 
The rocks of this age which came under my notice consist entirely of Deroni*n 

■* limestone*. 

limestone*. The highest hods exposed, such as thoso on Warron Island 
and Point Wilkins, are made up of apparently concretionary nodules. 
These beds, on disintegrating under the action of the waves, leave at their 
base hard clean gravel, or nodules of limestone. Almost all the rocks on 
the western side of Lake Winnipcgosis are of light yellowish colore, whilo 
those observed on the eastern and southern aides are greyish. At Point 
Wilkins, on Dawson Bay, a cliff rises to the height of sixty foot. The 
upper beds consist of the concretionary limestone just noticed, and the 
lowest are red indurated marls, whilo l>otweon them arc forty feet of 
evenly-bedded whitish limestone. In many places on Swan Lake and ConfUMd 
Lake Winnipcgosis, the exposed rocks appear to havo been washed P*f*"»* 
away along the water-level, loaving caverns of considerable size, or 
else the superincumbent bods have fallen down, owing to the sinking 
or dissolving away of the underlying strata, thus forming a broken 
and coufusod mass. This structure is particularly noticeable at Point 






Poirr Wilkixk, Da«so5 Bat. 

Wilkins, where the red marls at tho base of the cliff have, apparently, 
been washed away for a considerable distance, leaving a long low cavern, 
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tho roof of which has fallen in, and the superincumbent beds, afterwards 
sinking, have compressed the whole into a mass resembling a piece of 
rubblo-work, as shewn at b b in the above sketch. The cliff may have 
once extended further into the lake, and its present appearance has pro- 
bably resulted from tho falling down and removal of the rock since the 
filling up of tho supposod preexisting cavern . Towards the limits of the 
confused portion, the beds gradually become distinct and assume the 
horizontal attitude represented at c c. In the sketch, a represents what 
appears to have been formerly a projecting portion of the upper bed, now 
fallen to a perpendicular position. 

The Devonian limestones appear to occupy the whole of the flat 
country between the foot of the Duck and Porcupine Mountains and 
Lakes Winnipegosis and Manitoba, and also the eastern shores of both 
these lakes. The best localities for fossils, so far as my observation 
extended, are Warren Island in Swan Lake, and Points Wilkins and Car- 
rol ida on Dawson Bay. The palaeozoic fossils, which I collected, have 
been determined by Mr. Billings, who pronounces them all to be of 
Devonian age. The following were collected from rocks in situ at tho 
above localities : Athyris, Ci/rtina } Atrypa aspera, A reticularis (Devo- 
nian type), Spirifera and Orthis. The following were obtained on the 
western shore of Dawson Bay, from slabs apparently derived from tho 
neighboring cliffs : Receptaculites (?), Favosites (2 species), Syringopora 
Acervularia profunda (this occurs in the Hamilton group in Iowa) Helio- 
phyllum (like H. Halli), DiphyphyUum f Stromatojwra, crinoidal columns, 
Gypidula, Rhynchonelln , Atrypa reticularis, Athyris, Stroj>honiena, a brachio- 
pod resembling Stringocephalus, Euomphalus, Pleurotomaria, Loxonema, 
Bcllerophen and Phillipsia. Among other specimens, which had evi- 
dently been transported from a gicauv o:* loss distance, there wero 
Pentamcrus, Atrypa reticularis, A. aspera, Stropkomena, Chonetes, Euom- 
phalus. &c 

Economic Minerals. 

The minerals of economic value which came under my notice consist 
of clay iron-stone, lignite, peat and salt. In many places along Swan 
River, and in tho Porcupine Mountains, clay iron-stones are abundant. 
They aro of a concretionary character, contain a considerable quantity of 
calcareous matter, and belong to the limonite group of iron-stones. In 
two specimens which I analysed the pro]K>rtion of iron is low, one of them 
yielding only 12 90 and the other 1G70 per cent. In the lignite, which I 
collected on Sander's River, already referred to, the woody structure is 
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apparent ; the color is nearly black, with very dark streak : lustre 
*ub-resinous on transverse sections, but dull when the mineral is 
broken longitudinally ; fracture sub-conchoidal ; tough. It does not 
disintegrate very readily. An assay gave the following results : — 

Slow coking. Rapid coking. 

Fixed carbon 50.700 49.000 

Volatile matter 26.325 28.025 

Ash 4.150 4.150 

Hygroscopic water 18.825 18.825 

100.000 100.000 

Ratio of volatile to combustible matter 1 : 1.93 1 : 1.81 

The coke was pulverulent, and the ash light buff-colored. 

A few miles below The Crossing on Swan River, two beds of peat are 
exposed in the bank, the thickest of which measures eighteen inches. 
Above it is a foot of clay, and then nine inches more of peat, the latter 
king buried by a few feet of surface soil. 

Salt was formerly made from the brine springs near the mouth of Bell 
River. The salt springs at the south end of Lake Winnipegosis have Wt - 
been worked for a long time. At these springs the saline waters perco- 
late through the drift, which in this region covers but thinly the 
Devonian limestone 4 *, and destroys vegetation for some distance around. 
The manufacture of the salt is conducted in a rude manner. Pits are dug 
four or five feet deep, and into them the waters infiltrate. Beside these 
temporary furnaces are erected, on which are placed evaporating pans 
made of iron plate one-eighth of an inch thick and five or six feet long, 
by about three feet wide and ei;<ht or ten inches deep. Beside the pans, 
are trays on to which the salt is raked. No pumps are used, the water 
being lifted into the pans directly from the pits by means of pails. The 
operation is conducted entirelj' in the open air. The manufactured salt 
is put into birch-bark boxes, or "moeocks," holding about 100 pounds 
each, and is then ready for market. During the season Mr. McKay, the 
only person engaged in the business, made about 500 bushels, or less than 
half the quantity which had been manufactured in some previous 
years. 
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The following is an analysis, by myself, of a sample of the salt which I 
brought from the works : — 



Sodium chloride 95. 1 23 

Magnesium chloride O.GOO 

Calcium sulphate 3.400 

Sodium sulphate 0.394 

Moisture. 0.044 

Residue 0.439 



100.000 

The residue consists of silica, alumina, iron and lime. The salt has a 
light brown tint, and is very coarse-grained, owing to the manufacturer 
allowing the crystallization to go too far undisturlied. 

JOSEPH WILLIAM SPENCER. 
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Sm,— Early in April last, I received your instructions to proceed again 
to British Columbia, for the purpose of continuing and extending the 
geological explorations which were made there during the three previous 
years. 

With this object in view, I left Montreal on the 4th of April, and on 
the 21st reached San Francisco. The direct mail steamer for Victoria 
having sailed the day before, I proceeded by steamer, via Portland in ajt1y»i »t Tie- 
Oregon, reaching Victoria on the 30th of April. lori ** 

In my instructions I was informed that Mr. Charles Horetzky had 
been directed to examine, for railroad purposes, various inlets and chan- 
nels on the west coast of the mainland to the north of Vancouver Island, 
and that he would accompany me, and the same means of transport be 
thus made available for both the railroad and the geological explorations. 
Early in May Mr. Marcus Smith, Chief Engineer of the Canada Pacific AntnlofMr. 
Railroad surveys in British Columbia, reached Victoria, and as I then 
received definite instructions from him, I lost no time in hiring a sloop sioop hired, 
of about 15 tons burthen, with Abel Douglas as Captain, and a crew of 
three men. Having placed my field equipment on board, and also the 
provisions required for my own and for Mis Horctzky's party, the *loop 
left Victoria on the 15th of May, and on the 19th I followed by steamer, vSS?T from 
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with Mr. Horetzky's two assistants, and joined the sloop next day at 
Nanaimo. 

Having procured a few additional articles which wore required, we left 
Nanaimo on the 21st of May, and arrived at the entrance to Gardner 
Channel on the 1st of Juno. Here on account of calms and adverse cur- 
rents we made very little progress for several days. On the 7th, how- 
ever, the Hudson Bay Company's steamer " Otter" arrived with Mr. 
Marcus Smith and Mr. Iloretzky on board, and taking the sloop in 
tow brought us in a few hours to Kamino Bay, about fourteen miles from 
the head of Gardner Channel. Mr. Horetzky's explorations inland, 
here, and at the Kitimat, and my own around Gardner and Pender Chan- 
nels and Kitimat Inlet were completed by the 1st of August, and we then 
returned to Bella Bella or McLaughlin Bay, on Campbell Island. 

Mr. Iloretzky now wished to proceed up Dean Channel, to make far- 
ther inland explorations there. But from the great uniformity in the 
character of the rocks throughout the region already examined, it was 
evident that his explorations would require much more time than mine 
were likely to, and therefore, to avoid delay, I thought it best to separate 
from him here. I accordingly transferred the sloop to his charge, and 
directed one of the men who accompanied her to take every opportunity 
of collecting specimens of the rocks met with, and at the same time to 
carefully note and record their attitude and characters in such a manner 
as to enable me to form an opinion of the geological structure at the loca- 
lities visited. 

On the 11th the " Otter" arrived at Bella Bella, on her way to 
Wrangel, on the Stickeen River, and I availed myself of this opportu- 
nity to visit the various places at which she touched, and to return with 
her to Victoria. In this way I procured specimens of the rocks, and 
much valuable information relating to the general geological features of 
the cqast at a number of points not previously examined between Vic- 
toria and the mouth of the Stickeen River in Alaska. And I wish here 
to express the obligations I am under to Captain Lewes for his uniform 
kindness and courtesy, and for the trouble he took in landing and cm- 
barking me for the purpose of making observations at every \mnt at 
which tho steamer called. 

On my return to Victoria, on the 20th of August, I discharged my two 
men, and during the remainder of the season, which was occupied in tho 
Nanaimo coal-field, I relied on the assistance I could get from Indians or 
others, as occasion required. Early in Novomber wet and stormy weather 
set in, and on the 5th I returned to Victoria. While there, preparing for 
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my departure for Montreal, I received instructions from you by telegraph 
to make a collection of specimens of the principal rocks met with in the collection of 

1 * 1 rocks on the 

Canons of the lower Fraser River, between Yale and Lytton, and on the gjjjrjjjj 
Thompson, as far as Spencer Bridge. I therefore left by the first 
steamer for the mainland, on the 10th, and having carried out these in- 
structions reached Victoria again on the 20th of November. 

The specimens collected during the season were then re-packed, filling 
seven boxes, which were forwarded to Montreal. The field equipment 
was properly cleaned and stored at the offices of the Canada Pacific .Rail- 
way, and the boat which I had left with Mr. Iloretzky was placed by 
him, on his return to Victoria, in the Hudson Bay Company's warehouse. 

On the 11th of December, I finally left Victoria, and reached Montreal Return to 
on the 23rd. 

Geological Features. 

From the foregoing summary, it will be seen that the season's opera- 
tions extended over two geologically and geographically distinct areas. Two distinct 
The first embraces the shores of a number of channels, inlets and islands, 
lying between 51° 25 and 56° 5 of north latitude, the whole of which, 
with one exception, are, so far as observed, occupied by more or less 
crystalline rocks, the precise age of which can not at present be deter- 
mined. The second embraces the south-eastern portion of the main 
Xanaimo coal basin, and several detached portions of it on Vancouver 
Island, as well as others on various islands in the Strait of Georgia, and 
on the mainland at Burrard Inlet, and at the mouth of the Fraser River, 
all of which, though separated by water, are probably not geologically 
detached, but form part of the same basin. 

In the area to which my attention was first directed, the general same- 
ness of the geological features renders any detailed or elaborate descrip- 
tion unnecessary, and the various localities examined will, therefore, l>e 
mentioned as briefly as possible. 

In your preliminary report on the geological exploration of British 
Columbia, Report of Progress 1871-72, page 54, you have grouped the Grouping of rock 
rock formations under the following divisions — reversing the order of 
their deposition — which subsequent explorations have afforded me no 
grounds for deviating from : — 

I. Superficial deposits. 

II. Volcanic series and coal and lignite group of the mainland, and the coal-rocks of 

Vancouver Island. 

III. Jackass Mountain group. 
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IV. Upper Cache Creek group (Marble Canon limestone*.) 
V. Lower Cache Creek group. 
VI. Anderson River and Boston Bar group, and upper rocks of Leather Pass and 
Moose Lake. 

VII. Cascade Mountains and Vancouver Island crystalline series. 
VIII. Granite, gneiss, and mica schist series of the North Thompson, Albreda Lake, 
and Tfite Jaune Cache, including the micaceous schists of the Cariboo 
district. 

Only two, or perhaps three, of the above divisions, namely, L, VII. 
and VIII., appear to be represented in the area under consideration. 

I.— Superficial Deposits. 

In describing these the character of the vegetation and other surface 
features will also be briefly noticed, 
cujr^saad, and Deposits of stratified clay, sand, and gravel are of rare occurrence ; but 
around the shores and on the lower parts of the mountains, the roeka arc 
for the most part directly overlaid by a thin layer of black vegetable soil, 
which supports a tolerably thick forest, consisting of white spruce, white 
pine, and cedar, many of the trees measuring from two to three feet at 
the base, and running up from forty to sixty feet without a branch. The 
great extent of these forests, and their proximity to navigable waters, 
are elements which at no distant date will probably make them of very 
considerable value and importance. 

At elevations of from 1,500 to 2,500 feet, the trees are stunted, and bare 
rocky surfaces prevail and extend upwards to where, unless too precipi- 
tous, they become covered by extensive fields of ice and snow at from 
3,000 to nearly 7,000 feet above the water. In many places snow and 
ice slides or torrents of water have swept down the sides of the mountain, 
carrying everything before them into the sea below, their course being 
marked by long lanes of bare smooth rock from a few feet to as much 
as a hundred yards in width. 

Similar features are characteristic of the shores of all the undermen- 
dmulr to r uie tionod channels, sounds and passages : — 

Fitzhugh Sound, Fisher Channel, Dean Channel, Gunboat and Lama 
Passages, Seaforth Channel westward to Milbank Sound, Matheson 
Channel, Oscar Passage, Fin lay son Channel, Tolmie Channel, Graham 
Reach, Fraser Reach, Ursula Channel, McKay Reach, Wright Sound, 
Douglas Channel, Vorney Passage, Pender Channel, Gardner Channel, 
and Kitimat Inlet. 
Around Kitimat Inlet there are a few places where the land is compa- 
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ratively level, and a belt of level land extends along the Kitimat River, Level Und on 

J 9 8 1 Kitimat Inlet 

which falls into the head of tho inlet. This belt is from four to seven R» v « 

miles wide from cast to west, and not less than thirty miles in length from 

north to south. In one place where a slide has occurred on the bank of 

the river, tho deposits of brown sand, with Rome clay, which form this Thick deposit* of 

1 J sand and clay. 

level tract are seen to be about 200 feet thick. The whole of it is cover- 
ed by a thick growth of white spruce (Abies alba) and some hemlock, from spruce, hemlock, 
one to two feet in diameter at the base. A small species of birch is also 
occasionally met with. Another locality where similar deposits were 
observed is at the Kitimat Indian Summer Village, about, three miles JlSSwVffllji 
south from the head of the inlet on the east side. Hero a terrace of brown 
sand rises behind the village to a height of from 100 to 150 feet, and oc- 
cupies an area of about 20 or 25 acres. On the west side of the inlet a 
few miles further south, at the mouths of two un-named streams, there 
are from thirty to forty acres of flat land. At the mouths of these 
streams, as well as at the mouth of tho Kitimat River, there is a belt of 
land, covered with strong coarse grass, which is flooded by the tide at Oraw. 
high water. At the mouth of the Kitimat River the area of it can not 
be much short of 200 acres. The grass would, if properly dried, make 
good hay. 

At Bella Bella, on Campbell Island, thore are a fow acres under cul- Land under 
tivation. At Metlah Oatlah and Fort Simpson, in Chatham Channel, SeiVa Ben*,*' 
likewise a few acres are cultivated — at the former place by Mr. Duncan, wui'r^i^mp- 

BOB 

and at the latter by the Hudson Bay Company. At both places, but 
especially at Metlah Catlah, the Indians have small gardens, and grow 
cabbages, onions, carrots and potatoes with considerable success. It is 
said that on account of the want of sufficient sunshine and the excess of 
rain, grain will not ripen in this region. 

VII. — Cascade Mountains and Vancouver Island Crystalline Series. 

The examination of these crystalline rocks (with which some are per- 
haps included that belong to group VIII.) was commenced on the south 
at Capo Calvert, the extreme southern point of Calvert Island, which Oap* caiven. 
forms a part of the western shore of Fitehugh Sound. The Capo rises to 
a height of about 1,200 feot, and on the same island about twelve miles 
to the north, Mount Buxton rises to 3,430 feet. On both sides of the Mount Buxton. 
.Sound the mountains are rarely less than 500 feet in height, while near 
the entrance to Burke Channel, they rise to as much as 3,380 feet. These 
conspicuous elevations, like the shores from which they rise, consist al- 
most entirely of a light grey syenite, or syonitic granite, composed of orey syenite. 
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white feldspar, quartz, black hornblende and black mica. Similar rocks 
extend northward on both sides of Fisher Channel, and are also seen on 
Denny Islands on the west and as far as Even's Arm on King's Island 
on the cast. At McLaughlin Bay, or Bella Bella, on Campbell Island, 
oranite at Bell* there is a considerable extent of tine-grained granite, composed of yel- 
lowish-white feldspar, quartz, a little dark-colored hornblende and scales 
of silvery mica. In Gunlxmt Passage, the rocks ire a finely laminated 
grey gneiss, containing both hornblende and mica, and dipping south at 
an angle of 65°. Similar rocks prevail on both sides of Dean Channel to 
some distance beyond Cascade Inlet, the rocky masses rising on both 
sides abruptly from the water to heights of from 2,000 to 6,000 feet. 

Don, Lake, Lady, Mary, and Dowager Islands, which lie to the 
north-east of Milbank Sound, are all composed of grey granitic rocks, 
which rise in escarpment* from the water's edge to heights varying from 
500 to 2,400 feet. In these rocks, black hornblende sometimes predomi- 
nates, but generally white feldspar, quartz, and black mica are most 
abundunt. In many places they exhibit contorted and twisted lami- 
nation, while at others they resemble crystalline intrusive masses in 
which no trace of laminated structure can be detected. The general 
strike of the laminated portion* is about W. 12° N., and E. 12° S. On 
Lake Island to the south of Moss Passage, there is a small patch of conglo- 
merate sandstone lying nearly flat on the upturned edges of the gneisses. 
It resembles some of the conglomerate sandstones of the productive 
coal measures, or division A., Report of Progress, 1872-'73, page 35; and 
although no fossils were observed in it, I have no doubt that it belongs 
Cretac«>ua rocka to this division of the coal-bearing Cretaceous rocks. Its presence here 
is of great interest, as an evidence of the former extension of the Creta- 
ceous formations throughout the region, and of the enormous amount of 
denudation to which they have since been subjected. At Parker Point 
on Roderick Island, to the north of Milbank Sound, bedded dioritic 
rocks are well expowed, in thicknesses of from six inches to one foot. 
Northward from this point and from Jorkins Point opposite, on Swindle 
Island, both shores of Finlayson Channel, as far as Cone and Jane Islands, 
consist of similar dioritic strata. 

Sarah Island, the south end of which is about one mile north 
of Jane Island, is a long narrow Island lying between Finlayson 
Channel on the east, and Tolmie Channel on the west. From the 
south end of Sarah Islaud northward to a small cave on the west side 
there is no change in the rocks, but on the eastern side of the cave 
they are associated with pinkish-colored,[compact limestone, interstratified 
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with greenish-grey beds holding crystals of white calc-spar and small 
specks of silvery looking iron pyrites. The beds are from half an inch 
to one foot thick, and dip S. b3° W. < 74.°. Proceeding north in 
Tolmie Channel for about eight miles, dioritic rocks only are seen on 
both sides, after which, on the west side, they are again associated with 
limestones. The strike of those beds is N. 11° W. and S. 11° EL, but 
as the dip is either vertical or at high angles in both directions, it is 
impossible to be certain whether the following section of the beds is 
in ascending or descending order:— 



Brownish Mack hornblende and mica schist, finely laminated 
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Closer grained yellowish-white limestone, finely laminated. . 

Very coarselyjcryatalline limestone, white, with a bluish tinge 

Limestone, same as last interstratified with brown-weathering 
calcareous mica schists; silvery white mica abundant. .. 

Concealed 

Limestone ami schists same as last 

Limestone and schists same as last, with grey dioritic beds . . 

Concealed 

Grey siliceous beds, slightly calcareous, weathering to a red- 
dish-brown and finely laminated 

Coarse grey limestone, alternating with grey dioritic lay 
in thicknesses of a quarter of an inch each 



The next five miles northward in Tolmie Channel, to Graham Reach, 
are occupied by the usual dioritic rocks and gneisses. They are for the 
most part finely laminated, and strike N. 46° W. and S. 46° E. 
At the entrance to Graham Channel thev are again interstratified orshamchan- 

. nel. 

with grey crystalline limestones, and were observed for about a 
mile along the coast or to a little north of Green Inlet, opposite which 
the beds dip N. 46° W. and S. 4fi° E. < 12° to 40°. For about 6 miles 
further along Graham Reach to Swanson Bay the rocks are all gneisses. 
In Swanson Bay the beds are finely laminated, and consist of greyish 
black mica schists, alternating with light grey beds, composed of white 
quartz, feldspar, and silvery mica, with fine specks of black hornblende. 

Pmm Swanson Bay to Warke Island at the commencement of Eraser 
ifeach, a distance of about fifteen miles, the rocks are less laminated, 
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and moro granitoid in character, and from this northwards for a distance 
of about twelve miles on both sides of Fraser Reach, granite, composed 
of white feldspar, quartz and fine scales of black mica, is the prevail- 
ing rock. Sometimes the mica is very scarce or is replaced by 
black hornblende. Continuing northward and westward from Fraser 
Reach, similar rocks are met with at the following places : On both 
sides of McKay Reach ; at Turtle Point on Gill Island ; on Promise 
Island and Hawkesburv Island ; on the mainland north-west of Douglas 
Channel ; on the east and west sides of Ursula Channel to Mary's Point, 
and thence to Point Stainforth at the entrance to Gardner Channel. 
The extent of this area from south to north is about forty-four miles, or 
from Fraser Reach to Point Carey, on Hawkesbury Island, and from 
west to ea«t nineteen miles, or from Douglas Channel to Point Stain- 
forth. How far these rocks extend beyond the area examined can only 
bo determined by future exploration ; and even within it it is not impos- 
sible that other formations may exist which were not observed. One 
place may be noted where rocks of a somewhat different character were 
observed. These occur on the north side of Kit Kia-tah Bay, on the west 
side of Douglas Channel. They consist of finely laminated beds of 
blackish hornblende schists interst ratified with greenish chloritic and mi- 
caceous schists, which are sometimes calcareous. There are also some 
thin beds of yellowish crystalline limestone with scales of black mica. 
The hornblende is generally finely disseminated, but where chlorite and 
mica predominate it shews itself in large scattered crystals, which from 
their superior hardness appear in relief on the weathered surfaces. These 
beds are all of them much twisted and disturbed, but their general strike 
is X. 08° W. and S. 68° E. < 51°. They occupy the north side of 
the bay above named, and extend to the northward along Douglas 
Channel for about half a mile, when they arc succeeded by grani- 
toid rocks, though their contact with the latter was not seen. 

Among the broken up beds on the north side of the bay (Kit Kia-tah) 
there are numerous pieces of the softer rocks, which have been 
carved to represent various animals — fishes, birds, and quadrupeds— as 
well as grotesque human faces. The manner in which these occur mix- 
ed with the loose material along the beach would indicate that they 
are of considerable antiquity. The Indians residing in the neighbor- 
hood say the}" have no knowledge when or by whom these curious 
relics were fashioned. 

The rocks remaining to be noticed are in Gardner Channel east wan! 
from Stainforth Point, and in Pender Channel northward from the 
same point to the head of Kitimat Inlet. 
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On tho north side of the entrance to Gardner Channel, in Crab Bay, mm schist in 
the rock is a finely laminated mica schist, dipping S. 45° W. < 81°. On ^ ^ 
Channel Island, as well as on the south shoro opposite, are grey and 
black mica schists, which at the latter point are intcrstratified with 
Muish-yellow crystalline limestone, in beds of from two to six inches gjjjjjj 6 
thick. The greatest thickness wholly of limestone is about twelve feet, 
while the total thickness of the calcareous group is not less than 100 
feet, dipping N. 77° B. < 65°. At about seven miles from Stainforth 
Point, and thence to and around Triumph Bay, on the south shore, the Triumph Bay. 
rocks are often obscurely laminated. They are for tho most part com- 
posed of white feldspar and quartz, with scales of black mica. The strike 
where observable is nearly north and south. On the north shore of the 
Channel, about four miles eastward from Triumph Bay, the dip is S. 67° 
E. < 21°, while about one milo further east, on the south shore, it is S. 
52° W. < 60°, and tive miles further, on the north side, S. 57° W. < 64°. 
The rooks at the three last mentioned localities are grey gneisses, some- 0 r»y gneissc*. 
tiroes finely laminated, but often massive and exhibiting no trace of 
laminated structure. 

Fifty miles eastward from Stainforth Point, or about five miles above iho 
mouth of tho Kamino River, was the eastern limit of my exploration in 
Gardner Channel. The valley of the Kamino River was examitied by 
my assistant, Robert McLaughlin, for a distance estimated by Mr. 
Horetzky at about twenty-fivo miles from the sea. Neither in this upper 
part of the channel, nor in the Kamino valley, was there anything v*neyof Kwuino 

River 

observed in the character and attitude of the rocks different from that 



which has already been described in its lower portion. Pender Channel 
stretches northward, as already stated, from Stainforth Point to Hopkins 
Point on tho east, and Carey Point on the west. Having traversed this 
part of the channel during the night, the rocks were not examined, but it 
is not probable that they differ much from those which were found on 
either side, namely, in Garduer Channel, to the south-east, and in Kitimat 
Inlet, to the north. 

For a distance of about seven miles on the oast side of Kitimat Inlet, 
or from Hopkins Point to Kildala Arm, the rocks are grey granitoid and Hopkins Point to 
homblendic gneisses, imperfectly laminated. Near the arm, however, KlWftUArm - 
the lamination is well defined, and at its southern entrance, at the base of 
an almost perpendicular cliff of about 1,500 feet, tho rocks are mica 
schist, intcrstratified with beds of dark-grey diorite, and dip N. 60° E. 
< 43° — 56°. At the entrance to the arm on the north, similar beds were 
observed dipping N. 58° E < 73°. From here to Eliot Point, and Every 
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Point, respectively south and north of Clio Buy, and around Clio Bay, as 
well as at Tumour Island, the rocks are either granite, diorite, 
or mica schist. Generally the gneissoid structure is obscure, but some- 
times well marked. On t>oth sides of the inlet, from Every and Chittcr- 
buck Points, northward to its head, similar rocks prevail, excepting at 
al>out one mile to the north of the Kitimat Indian Summer Village, 
where a mountain, named 4 4 Photograph Mountain" by Mr. llorctzky, 
rises to a height of 1,500 feet, and extends to the inside harbour, a dis- 
tance of nearly three miles. The rock composing it is a massive grey 
granite, shewing no trace of lamination, and consisting of a very uniform 
aggregate of greyish-white quartz and feldspar, black hornblende and 
scales of mica. 

Specimens of the rocks collected by my assistant , Robert McLaughlin, 
on two excursions which he made inland from the heat! of the inlet with 
Mr. Horctzky, one of about 50 miles east, and the other 30 miles north, 
shew them to be throughout cither granitoid gneisses, diorites, or mica 
schists. 



Gibson Island. 



Rncka at Wood- 



The Coast from Douglas Channel to Wranyel in Alaska. 

Am already stated, a trip was made along this portion of the coast in 
the H. B. Co's. steamer " Otter," but as a landing was made at only four 
points, no detailed description can be given of the rocks generally, 
except at the localities alluded to. As observed, however, froni the 
steamer in passing along the shores, they present throughout, or at least 
after passing the first 50 miles up (irenville Channel, very marked differ- 
ences — physically rather than mineralogically — from those which were 
observed further south, from Douglas Channel to Milbank Sound ; and 
a corresponding difference is likewise observed in the physical outlines 
of the country, which is far less precipitous, and generally less elevated 
and mountainous. 

From the point above named to Gil>son Island, at the head of 
(irenville Channel, the rocks on both sides arc distinctly stratified, and 
similar distinctly bedded rocks were noticed on the islands, and on the 
mainland for eighteen miles further north, to a place known as Wood- 
cock Landing in North Skeena Passage. At' Woodcock Landing the 
rocks are of a dark blue color, almost black, tine-grained, generally more 
or less calcareous, and show numerous small brilliant specks or grains of 
a mica-like mineral. The beds are from two to ten inches thick, and 
dip N. 24° B. < 25°— 40°. Similar rocks occupy the east sides of 
Chatham Sound, for fourteen miles further north to Metlah Catlah Bay, 
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where they dip S. 24° E. < 18°— 30°. At Fort Simpson the bedded Rocks at Fort 
character of the rocks is still very marked. Those observed, and of 
which specimens were collected, are brilliant mica schists, garnetiferous 
gneisses, and highly homblendic crystalline white limestones. The dip 
here is N. 52° E. < 24°— 38°. 

At Fort Wrangel, about 150 miles north-west from Fort Simpson, Fort Wrangei. 
there are dark blue, or grey, soft, finely-cleaved clay-slates, in which 
numerous brilliant micaceous looking spots or scales have been developed. 
They are more or less oblong and seldom exceed a quarter of an inch 
in their greatest length. The faces of these spots are always more or 
less transverse to. the cloavage planes, which correspond with those of 
bedding and give a porphyriti'c aspect to the slate. The nature of the 
mineral forming these scales has not yet been determined. Interstratitied 
with the slates, in beds of from two inches to eight inches in thickness, 
is a dark blue, finely-granular, or micro-crystalline rock, which is 
slightly calcareous, and has minute particles of apparently the same 
micaceous looking mineral thickly disseminated through it. The dip 
of these slaty beds is N. 25° E. < 36°— 45°. 

Though, as already stated, we are not yet in a position to speak Age or ciy»ui- 
authoritatively on the question of the age of this great series of Unerook * - 
crystalline rocks, or to say whether eventually different portions of 
them will be proved to belong to distinct epochs, yet it may be remarked 
that generally they present such a wonderful uniformity in character, 
wherever they have been examined through seven dlgrees of latitude, 
from Xew Westminster on the Fraser River to Wrangel on the Stickeen 
River, and through six degrees of longitude, from Vancouver to Cariboo 
and TSte Jaune Cache, as to favor the idea that they constitute one great 
and wide spread series, and that such differences as have been observed 
are due rather to the degree of metamorphism to which they have locally 
been subjected than to any wide difference in their geological age. They 
are doubtless the gold-bearing rocks of British Columbia, and will 
probably, when more closely examined, be found to contain other 
valuable minerals. During the past season, however, with the exception 
of traces of galena and of copper pyrites, east of the inner Kitimat 
harbour, no ores of economic value were observed. 

Ice Grooves. 

Throughout the whole of the inlet and channels which \rere exa- 

Channels cut by 

mined, wherever the surface of the rock is exposed, the ice-^rooring and ict - 
Kratching is very conspicuous, from mere scratches to cl^unels often sev- 

6 
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eral feot in width, and from a few inches to as much as two and three feet 
deep. 

Ofton thoy can be distinctly seen with the naked eye, from the sur- 
face of the water to upwards of 3,000 feet above it on the sides of the 
mountains. They run in more or less parallel lines, and are not always 
horizontal, but deviate slightly up or down. Sometimes the rocky sur- 
face roscmblos that of a field covered with narrow ridges. Whero two 
vallics meet, the upward deviation is always well marked on the side of 
the smaller valley. A good example of this occurs at the junction of the 
Kamino Valley with that of Gardner Channel, whore on the west side the 
hard gncissosc rocks are scooped out in wide deep grooves, occasionally 
undercut on the upper side, and rising from the level of the water at an- 
gles of from eight to fifteen degrees. 

It would be useless to enter into any great detail as to the direction 
of the grooves. Generally, it conforms; with that of the vallies, and the 

■ 

movement of the ice has been from north, north-west, north-oast and 
east to tho opposite point, modified by the sinuosities of the vallies through 
which it pissed. 

THE NAN A I. MO COAL BASIN. 

Some further progress was made towards the clo*e of the season in 
working out the details of the structure of tho south-eastern portion 
of the Nanaimo coll basin, tho complicated nature of which was alludod 
to in my last rejwrt— Report of Progress, 1873-74, pp. 96-97. As it is 
not yet completed, -the result of the work will be deferred for a future 
report, and I shall now simply mention the localities which were visited 
and examined, and those from which fossils were collected. 

On Vancouver Island, these were Cowitchon Harbour, Maple Bay, 
Osborn Bay, and Horse-shoe Bay ; also two small detached areas or out- 
liers, the one at Sookc, and tho other further to the west, both of them 
in the Strait of Juan de Fuea. In the Strait of Georgia, and in Haro 
Strait, the islands where observations were made, are part of Admiralty 
or Salt-Spring Island, also Sydney, Stuart, Waldron, and Sucia Islands. 
Tho two last named aro now in United States territory, but aro geologi- 
cally connected with the Nanaimo coal basin. The rocks of Sucia Islands, 
and of another small island of the same group, belong to the Productive 
Coal measures, or Division A.— Report of Progress, 1872-73, page 35. 
From these about 400 specimens of well preserved fossils were collected, 
und have been placed in the hands of Mr. J. F. Whiteaves for examination 
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and description. On the mainland, observations were made at Burrard 
Inlet and on the lower part of the Fraser River. 

Coal or lignito in small quantities was observed at the following c<«i or Hgnito. 
places :— 

1. On an island of the Sucia group, in lumps of from two to ten 
inches in length and thickness. A good clean coal. 

2. On the beach at the entrance to Sooke llarbour in similar lumps. 

3. On a small stream about seven miles west of Sooke, in a seam 
of about a quarter of an inch thick. 

4. At English Bay outside the nurrows at the entrance to Burrard In- 
let ; lignite in lumps two or three inches thick, and two to fifteen inches 
long. 

During the season a collection of botanical specimens was made. It 
has since been examined by George Barnston, Esq., of Montreal, who has 
kindly named the plants; a catalogue of which will shortly be published 
in the " Canadian Naturalist." 

I have the honor to be, 
Sir, 

Your obedient Servant, 

JAMES 1UCHAKDSON. 

Geological Survey Office, 

Montreal, March, 1875. 
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Sir, — In accordance with instructions, we beg to submit the following 
summary Report on the geological observations made by us, with the 
assistance of Mr. R. W. Ells, in the Province of New Brunswick, during 
the past summer. 

?n*tf sunbury" " Having, in the previous season, been engaged in the preparation of a 
geological map of Queen's and Sunbury counties, our attention was, by 
your direction, first given to obtaining the data necessary for the comple- 
tion of the same, and more particularly to the determination of the age 
and relations of the several belts of argil lite rocks, which, in the county 
first mentioned, extend along the southern border of the coal-field. Wo 
have now to state, as the result of these examinations, that of the two 
groups into which, in a previous report (Report of Progress, 1870-71, 
pp. 191-200) these argillites have been divided, viz., "the pale argillite 
series," and " the dark argillite series," no doubt is now entertained 
a«o of the "r«io by us that the former, as before conjectured, is of Devonian age, being 
the equivalent, though with somewhat different lithologieal characters, 
of the rocks of that age, which, in the county of St. John, have been 
described under the name of the Cordaite shales. There can also be no 
doubt that those pale argillites are more recent than the dark argillite* 
against which they rest; but although some facts bearing upon the age of 
Jlic latter have been obtained, they are not as yet of a character suffici- 
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ently satisfactory to enable us to regard their position as definitely 
determined. 

In connection with the above work in Queen's and Sunbury counties, 
a measured section was made, with a view to obtain a more accurate idea section, 
of the thickness and relations of the several formations traversed. The 
line chosen for this purpose was one extending from Caton's Island, in 
King'^county, near Oak Point, on the long reach of the St. John River, to 
the border of the coal-field in Clone's Settlement, Queen's county ; this 
appearing to be especially favourable, as intersecting all the formations 
Dearly at right angles, and as presenting fewer difficulties of measure- 
ment than would occur elsewhere. This section, submitted herewith, 
shows all the exposures crossed upon, or immediately adjacent to, the » 
line of traverse, together with the dip of the stratified rocks, and is 
drawn on a scale of six inches to one mile, horizontal and vertical. 

After making the above examinations in Queen's county, our attention 
was next directed to the county of Charlotte, where, in part, the same ChiriotteCouuty 
groups of rocks are mot with, and where it was hoped that facts might be 
obtained which would determine the questions left unsettled in the first 
named county. As bearing upon these questions, it seemed desirable, in 
the first place, to ascertain if possible the age and limits of the groups of 
rocks described in the Report of 1870-71 as the "Mascarene" and AgeoftheMw- 
" Kingston" series, to the latter of which a portion of the argillite series SngSon^rie*. 
of Queen's county bore a marked resemblance, while there was some 
reason to believe that the former, associated with these same Kingston 
rocks in Charlotte county, was of Upper Silurian age, like a portion of 
the sediments which in Queen's county lie between the argillites and the 
granite hills. A careful examination was accordingly made of both these 
groups. No facts tending to fix the age of either were obtained within 
the limits of the Province, but in extending our observations on the 
Mascarene series into the adjacent State of Maine, we were fortunate in 
obtaining information confirming our previous surmises, and definitely 
fixing the horizon of this group as that of the Upper Silurian formation. 
The details of these observations, and some remarks on the relations be- 
tween the different members of the Upper Silurian formation, are given 
below. 

In connection with the study of the different groups of rocks above 
alluded to, the limits of these, as well in Charlotte as in Queen's and Sun- 
bury counties, were for the most part accurately determined, and have 
been laid down upon geological maps, which have been duly submitted. 
As, however, a degree of uncertainty still exists as to the age of a portion 
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of these groups, it has been thought best to defer the publication of the 
maps and sections, until further examinations shall have been made. 

The only useful mineral, in addition to those already enumerated in 
previous reports, observed by us in the counties examined, is magnetic 
iron ore, occurring at what is known as Lord's Cove, on the southern 
side of Beer Island, in Charlotte county. It is found in veins from two 
to three feet in thickness, intersecting rocks (slates and imperfect 
gneisses) of the Kingston (Huronian) series, and is of good quality ; 
but ita position on a narrow promontory, and mostly below tide-level, 
is such as to detract materially from its value. 

In addition to the observations on the older groups of rocks, consider- 
able attention was paid to the surface geology of the districts examined ; 
the results of which, together with observations previously made at 
other points, will form the subject of a future Report. 

Mascarene Series. — (Upper Silurian.) 

In our Report on the southern counties of New Brunswick, published 
in the Report of Progress, 1870-71, there was described, on pages 144 
to 148, a very peculiar group of rocks, spread over a considerable area 
in the south-west part of Charlotte county, whose age could not be 
determined for want of fossils sufficiently characteristic, and which 
was temporarily designated the 11 Mascarene series." Lithologically,, 
the lower part of the group resembles the Upper Silurian and Devonian 
strata seen along the shores of the Bay of Fundy ; but the upper part, 
composed chiefly of dioritcs, felsites and red slates, could be paralleled 
only by crystalline and slaty rocks, of the Coldbrook (Huronian) group 
of St. John county, &c. 

As explained abovo, a portion of the last season's work was given 
to a re-examination of the area where "these Mascarene rocks occur, 
with the view of ascertaining the bearing on their age of the obser- 
vations made on the Upper Silurian area at Oak Bay, in the previous 
season, and of both on the Upper Silurian and argiliite rocks of Queen's 
county. 

The best section of the Mascarene strata, viz., that at the Mascarene 
'shore, shows a total thickness of about two thousand feet, the upper three 
hundred of which consist of dark red felsites or orthophyres, weathering 
brick-red, (or becoming salmon-colored where the surface is bleached by 
peat), very fine-grained, homogeneous, full of joints and seams, but com- 
pact and hard enough to form conspicuous hills all round Passamaquoddy 
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Bay. This group, (Division 5)* was traced north-wostward into the rough 
hills back of Bocabec River, where it loses its red color, becomes reduced 
in thickness, and finally merges into strata resembling those of tho upper 
group of the Upper Silurian series at Oak Bay. These beds contain a 
Chonetes resembling C. Nova-Scotica, but in the Passamaquoddy felsites, of 
Division 5, no fossils have been detected. 

Tho underlying group (Division 4) is, at the Masoarene shore, 300 feet DM*" *• 
thick, and composed almost entirely of argillites of a bright red or green 
color. In the northern and western parts of Passamaquoddy Bay, however, 
diorites and fine-grained, dark colored traps are the chief constituents. In 
tho northern part, these, especially tho argillites, lose their bright tints 
and assume a dark purplish hue. In the south-west part of the name bay, 
the argillites of this group are of a bright red color, and both hero and on 
the eastern side tflcy contain numerous shells of the genera Modiolopsis, 
Lingula and Loxonema, — gonera which are not considered as trustworthy 
in fixing with precision the age of the beds in which they occur. Tho 
group (Division 4) appears to be confined in New Brunswick to the vici- 
nity of Passamaquoddy Bay, as wo have not found it in masses worthy of 
being recognized as a separate group of beds, either to the south-east of 
that sheet of water, or at any considerable distance north-west of it. 

The sandstones of Division 3 are about 400 foot thick in Passamaquoddy DivWon 3. 
Bay, and are more widely distributed than the last group. They arc mot 
with at many points along tho shore of the bay, and at some places con- 
tain great numbers of the shells named above. On being traced up (ho 
St. Croix River and Chamcook Valley, they were found to change in color 
to a dark purplish shade, and to be in part made up of very fine-grained 
rocks. They assume here the color and appearance of the Upper Silurian 
sandstones on Oak Bay. From Eastport, Maine, near which, at Kendall's 
Head, the group forms a conspicuous cliff facing Passamaquoddy Bay, it 
was followed westward to the town of Pembroke, Me., and there found to 
form the upper part of the section of slates and sandstones which yielded 
the Upper Silurian fossils described in Prof. C. H. Hitchcock's Report on 
the Geology of Maine. Xo exposures of the rocks of the group have been 
seen between Passamaquoddy Bay and Deadman's Harbor, eight miles 
east of the bay ; but at the latter place there are hard sandstones of this 
group, of grey and purplish tints. They have a few thin layers of rod 
and green slate and occasional thin beds of fine conglomerate, the pebbles 
of which aro chiefly derived from the Huronian protogine, felsite and 



• For the iubd riiiou of the Mwccrene eeriea, m Report of Protrrew fcr 1870-71 p. 145, 
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schist near by. With theso fragments are a few pieces of black flinty 
slate. The sandstones of Division 3 extend for some distance in the 
direction of Beaver Harbor. 

ihyWoni In the underlying group, Division 2, there is, at the Mascarene 

shore, a thickness of 600 feet of beds, but they do not, like the sand- 
stones described above, come to the surface at other points around 
Passamaquoddy Bay. About three miles from the latter, however, 
at the head of the second Chamcook Lake, a set of very fine petro- 
siliceous rocks, which are almost black, but have a perceptible 
purplish tinge, appears in connection with the fine splintery purple 
sandstones of Division 3. The Mascarene rocks of Division 2 are 
also well represented at Wright's Head, in Beaver Harbor, nine 
miles east of the Passamaquoddy area. Hero the strata are more 
earthy than the corresponding beds at the Mascarene shore, and the 
more fissile layers contain remains of plants. Theso are of several 
genera, and among them are a narrow Cordaites, a large Cyclopteris, 
probably a Sphenopteris, and a carpolite, and striate and punctate sterna 
of ferns. The occurrence of more imperfect remains of plants in this 
group is referred to in a description of the section at the Mascarene 
shore in a former report. 

Diriiiom. There remains to be described Division 1, which is about 400 feet 

thick on the Mascarene shore, but which does not Come to the surface in 
any other part of Passamaquoddy Bay. Outside of this Bay, however, 
at Back Bay of La Tete Harbor, and at Frye's Island, there are slaty bods, 
with oceanic species of Upper Silurian fossils, and in the opposite direc- 
tion, at Oak Bay, the lowest group of Silurian deposits is in like manner 
slaty. 

corap»ri*on t»- In comparing the Mascarene deposits with the Upper Silurian beds 
deposit* »mi t> north of the crystalline belt, m Charlotte county, their place, as near as 

per Silurian of * r 

chariot* co. can be ascertained is this, — beginning with the lowest : — 

Umm Stlfuax. Hascauxil 

Grey clay slates Division 1. Grey felspathic slates 

" 2. Grey and black hard siliceous shales. 

Purple sandstones M 3. Grey sandstones. 

" 4. Red and green slates and diorites. 

Grey petrosiliceous beds " 5. Dark red felsites. 

« 

The passage of Divisions 3 and 5 of the Mascarene series into the sand- 
stones and petrosiliceous beds of the Upper Silurian at Oak Bay, and the 
discovery that the Pembroke fossils belong to Division 3, and perhaps 
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lower beds, shows that the Mascarene series is nothing more than the The Maacarene 

tt ri-i • " Miiea of Upper 

Lpper Silurian strata under a peculiar aspect, resulting from the beds Silurian »ge. 
being deposited in shallow water, and from the mingling of lava and 
volcanic ashes with the higher beds. 

■ 

We have the honor to be, 

Sir, 

Your obedient servants, 

L. W. BAILEY, 
GEO. F. MATTHEW. 

Fridebicton, New Bbunswick, 
March, 1875. 
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Sir, — According to my former report on the progress of boring at New- 
castle Bridge, the depth reached, at the time of my leaving the drill to con- 
tinue my work of exploration, was 190£ feet ; the last core brought up 
being a grey Coal Measure shale. From the occurrence of thick beds of 
Lower Carboniferous rod conglomerate (with dolerite), about three and a 
half miles north of the place of boring— the strata of which were almost 
horizontal, the slight dip being to the south — we had estimated the 
thickness of the Middle Carboniferous beds at this bridge to bo about 200 
feet, and supposed we would strike the red conglomerate at that depth. 
On resuming work, which had boon interrupted about two weeks, by 
the necessity of procuring a new bit from Now York, the boring pro- 
ceeded at an average rate of eight feet per day, and, at the depth of 
217 feet 5 inches, passed through the Coal Measures entirely, striking not 
si»te« underty- the rod conglomerate as we had expected, but a series of grey and blue 
SSimNi. slates. In the Report of Progress for 1872-3, page 208, an extensive 
exposure of slates, probably Devonian, is noted as occurring on Coal 
Crook. This we traced up the stream, nearly with the strike, tor 
over eight miles, finding the general dip to be S. 20° E. < 70°. The 
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exposure is nearly twelve miles east of Newcastle Bridge, and the 

strike of the slates would carry them under the Newcastle area. The 

boring proceeded in these slates 149 feet 3 inches — the total depth toui depth 

reached being 366 feet 9 inches. The various bands passed through are reached - 

very like those showing to the eastward, and lead to the inference 

that this great mass of argillites, whose outcrop shows at several points 

to the south, as at the North Fork of Canaan River, and at Canaan River 

itself, underlies all this coal-field of Grand Lake, forming ridges and 

knobs that occasionally protrude through the horizontal sandstones of the 

area, and intervening basins of unknown depth, filled with Carboniferous Carboniferous 

sediments. These sediments consist of thick beds of grey and pur- rjck *' 

pie sandstone and shale, which are often interstratifled with beds of 

coarse grey conglomerate, having at the Newcastle area a uniform 

southerly dip, at a veiy low angle ; so low indeed, that the coal seam of 

Newcastle Bridge reaches the shore of the lake about four or five miles to 

the south, descending in that distance not more than 40 feet. On the 

south of the River St. John, the bods have a similarly low dip, but to 

the northward. 

On reaching the depth of 366 feet 9 inches, the Directors of the Boring stopped 
company in charge of the drill were persuaded that further efforts to inches. °° 
obtain coal in that locality would bo unsuccessful, and the boring was 
stopped . 

Another company was, howover, at once organized, and commenced x^J^g*** 
operations in the latter part of the summer, at a point a little more than 
two miles south of boring No. 2, and nearer the shore of the lake. After 
some time spent in selecting a suitable rock bed, for a start, work was be- 
gun at an elovation about 50 feet higher than No. 2. The engineer was 
instructed to take samples of the borings, as they were obtained. The 
sinking proceeded quite rapidly, and reached a depth of 399 feet, 3 Depth of boring 

Ho. 3* 

inches, striking the slates at a depth of 260 feet 8 inches, which, with the 
allowance for the difference of level at the points of starting, would give 
about the same thickness for the Carboniferous formation as at the 
Bridge. A noticeable difference in the character of the rock was ob- 
served, with the fact that while at the bridge the entire depth of the Coal 
Measures passed through consisted of grey beds, at this third hole there 
were thick beds of reddish and purple shale and sandstone, exactly similar 
to those observed in the lower part of the shore of the lake. In this case 
also, no Lower Carboniferous was met with, the Coal Measures resting 
directly on the slates. The Rme occupied in putting down this holo was Time 
about sU weeks, and tho borings wore examined by me on several occa- lnbortn * 
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sions. This company also renounced the idea of finding any lower seam 
of coal in the Newcastle area, and the boring was abandoned. 
The hope of finding lower seams at this place being given up, the 
clones district. Government decided to bore in the Clones district, south of the Kiver 
St. John, on the property of Dr. W. S. Harding, where coal had also been 
discovered, as well as iron ore. (See Keport for 1872-73, page 217). This 
spot was yet nearer the contact with the Lower Carboniferous than that 
at Newcastle. The drill was removed to the south side of the river in 
the summer of 1874-, and while waiting till a roadway could be prepared 
for its being taken to the spot selected, boring operations were COm- 
Boring near the menced in August, on the bank of the Otnabog Kiver, where it is crossed 
otnabog Rirer. b ^ ^ G eorgetown a t a distance of eight miles from Georgetown. 

This boring reached a depth of not quite 200 feet, in which about 140 
feet of coarse, grey conglomerate was passed through. The drill having 
got out of order, it became necessary to send it to St. John to be repaired, 
. and this locality was abandoned, without reaching the bottom of the 
formation. After being repaired, the drill was removed in October to its 

Boring in cionn. destination in Clones, and located on one of the streams at the head waters 
of the Neropis River. A new engineer has been appointed, and the 
work is still progressing in that locality. As this spot is even nearer the 
contact of the Middle with the Lower Carboniferous, and the beds are very 
nearly horizontal, the boring will not be of any great value in determin- 
ing the occurrence of lower beds of coal in this district. 

As yet, therefore, the question of the existence of thick beds of coal 
in the Grand Lake district has not been satisfactorily settled, a point that 

wrong dtn»tion can only be arrived at by boring near the centre of the basin, the holes 
heretofore put down being on the northern and southern edges. On 
being consulted at the termination of the Newcastle Bridge boring, 
our advice was to bore a series of holes — say four — across the centre of 
the basin, which would test it pretty thoroughly. If this could not be 
done, at least a test hole should be bored where the formation has the 
greatest apparent thickness. This has always been our advice to the 
Government there, as well as to the Directors of the several companies 
who have had the matter in charge. Hitherto, however, it has not been 
followed, and though the non-occurrence of lower beds of coal in the New- 
castle area, which has long boon a doubtful point, has been thoroughly 

Possibility of established, there is a possibility that in the intervening basin a greater 

mau^f omL thickness of Coal Measure rocks and of beds of coal may be found which 
may be of great value to the Province. Th0 present railway policy of the 
New Brunswick Government will probably, during the next few years, lead 
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to the construction of some hundreds of miles of railway, and in this con- 
nection alone the discovery of new seams of coal becomes a question of 
very great importance. There are many places which require care- 
ful exploration by boring besides Grand Lake, and it is but fair to suppose 
that in a coal area so extensive as that of New Brunswick, careful search 
may lead to the discovery of some seams that may yield profitable 
returns, and that may prove a greater inducement for the investment of 
capital, both home and foreign, than the present working at Grand Lake 
now affords. 

Appended are records of the borings, showing the strata passed 
through, and, in the case of No 2, the time employed in boring. 

I have the honor to be, 

Sir, 

Your obedient servant, 

K. W. ELLS. 

Geological Survey Office, 

Montreal, April, 1875. 
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RECORD OF BORING No. 2. 



AT NEWCASTLE BRIDGE. 
(See Report of Progress, 1872-73, p. 237.) 



♦ 

1873. rr. or. 

Feb. 17. Flaggy grey sandstone J.. 4 0 

" Fire clay, grey shale and sandstone 2 3 

" Grey sandstone and fire clay 1 0 

" Yellowish-grey sandstone, (micaceous) 3 2 

" « " " (fine grit) 2 3 

19. Fine grey sandstone, (micaceous) 1 0 

M Yellowish-grey 6andstoue and fire-clay 10 8 

" Grey conglomerate 1 3 

" Yellowish-grey sandstone, (micaceous) 2 0 

« Lark grey « « 13 

20. Grey conglomerate 1 2 

" Grey sandstone 1 0 

" Grey conglomerate 1 0 

March 14. Fine grey sandstone 6 5 

15. Coarse grey sandstone 20 6 

16. Fine grey sandstone, the last two feet con- \ g 

taining fossils and iron pyrites / 

17. GreyBhale 6 4 

u Grey sandstone, (micaceous) 1 3 

" Grey shale " 3 # 6 

18. Grey sandstone 1 0 

" Grey conglomerate 1 3 

19. Fine grey sandstone 18 9 

20. Coarse quartz grit 2 6 

21. Grey shale 2 0 

" Grey sandstone 3 6 

22. Dark grey shale 4 0 

" Fine-grained grey sandstone 6 4 

" Shaly grey sandstone 1 8 

" Fine shale 7 7 

24. Fine grey sandstone, micaceous and pyri- \ * . 

tous, with seams of fire-clay / 

" Fine grey sandstone 9 3 

" Fine grey sandstone, fossils and iron pyrites. 4 7 

25. Coarse grey sandstone 3 3 

" Coarse grey sandstone, with fossils, iron l . g 
pyrites, and a band of conglomerate. . / 

April 11. Greenish-grey sandstone, very fine 8 i 
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April 12. Greenish-prey sandstone, very fine (mi- 
caceous) 9 6 

14. Coarse grey grit 10 5 

15. Fine dark grey sandstone 5 3 

16. Grey conglomerate 1 0 

" Grey shale 1 8 

May 2. Grey shale 2 9 

3. Grey conglomerate 11 11 

5. Grey coarse grit and conglomerate 6 3 

6. Grey micaceous slates, with quartz veins .... 9 4 

7. « «• » « « 6 3 

8. Fine " « 8 6 

9. " " " with iron pyrites 8 3 

10. Dark reddish slates 8 2 

12. Grey shaly sandstone 6 6 

14. 11 slate with quartz veins 9 0 

15. " " " " 9 0 

16. " " " . " 9 2 

11. " " " " 1 3 

19. u ii ii ii 7 7 

20. Olive green slates 9 0 

21. Grey slates, with quarts and calcspar 8 4 

• . 22. « « (micaceous) 8 0 

23. " « « 9 0 

29. Bluish slates, « 4 0 

30. Bluish-grey slates, (micaceous) 9 0 

31. " " « with iron pyrites 8 0 

June 4 k 5. Grey slates 6 0 

6. Dark grey slates 6 0 



Total depth reached 366 9 



R W. ELLS. 
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RECORD OF BORING NO. 3. 
(1873.) 

ft. nr. 

Soil s 2 o 

Grey micaceous sandstone 45 0 

Grey coal shale and fire-clay 8 6 

Red clay 3 3 

Brown and red shale 22 6 

Grey sandstone 1 3 

Red clay and shale 2 1 

Grey shale 8 1 ' 

Grey sandstone 8 9 

Black shale 3 

Grey shale 4 2 

Grey sandstone 6 6 

Brown shale 20 6 

Brown and grey shale 16 10 

Grey shale 20 7 

Red and grey shale 10 7 

Grey micaceous sandstone 36 7 

Purplish-grey sandstone 43 3 

Hard grey sandy slate 2 7 

Blue slate, with quartz and calcapar 37 1 

« " " 98 11 

399 3 

The borings in this case wore collected by Mr. L. C. Wallace, the 
Engineer in charge, and examined by me. 

R. W. ELLS. 
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REPORT 

< 

OK THE 

IRON ORE DEPOSITS OF CARLETON COUNTY, NEW BRUNSWICK, 

BY 

R. W. ELLS, B.A. 

ADDKKSSED TO 

A. R. C. SELWYN, Esq., F.R.S., F.G.S., 

KIKEC-TOR Of THE OBOUJOICAL HL'HVKY Of C AX ADA. 



Sir, — It being deemed advisable to make a somewhat detailed survey of 
the Iron deposits of Carleton County, New Brunswick, for tho purpose 
of determining their extent, I, in accordance with your instructions, 
proceeded to Woodstock on the 1st of May last, and as a preliminary step, 
in order to tix accurately the different localities where iron ore occurs, 
made as complete a topographical survey as was possible under the 
circumstances (it being impossible to take advantage of the streams, 
owing to the high state of the water) of the country between the St. John 
River and the State of Maine, and extending along the river from Wood- 
stock to Floronceville. The measurements were made in great part with 
the odometer, additional details being tilled in by careful pacing. A map Map. 
showing all known outcrops of iron ore, and such further information 
as I could gather of the country visited, has been constructed on a scale 
of two ami a half inches to the mile, and reduced to a scale of two miles 
to the inch. In order to shew tho exposures of iron ore that exist east 
of the river, I have enlarged Wilkinson's Province Map of that part of 
the country, as I had not time to make a topographical survey of it. 

The outcrops of iron ore, as will be seen by the map, are quite numer- 
ous, extending in a general north-east course from Campbell's Corner, 
near Jacksonville, to Flanigan's Hill, on the River St. John. Tho oro is , n „, 
found in a scries of hills, with an average height of about 300 feet above 
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Jacksonville. the wharf at Woodstock. These, in the vicinity of Jacksonville, arc 
known as Moody's Hill, Iron Ore Hill, Maple Hill and Flagstaff" Hill. 

Beginning near Campbell's Corner— at Moody's Hill— we find four* 
openings, three of which are of considerable size, and have yielded 
a quantity of iron ore, amounting in all to about 20,000 tons. The 
lowest opening ou the slope of the hill is Adam Carnie's. Here two 
beds of ore are exposed — one of one foot and a second of three feet 
in thickness. The ore is a rich looking, compact hematite, embedded 
in dark rusty slates, dipping W. 33° N. <85°— 90°. The second opening 
— Theodore Carnie's — is a quarter of a mile N. K. of the first, and near 
the summit of the hyi. Here the containing l>eds are red and green 
clay slates, the red slates being strongly charged with hematite, and 
all very much twisted. This bed of ore is of unequal width, ranging 
from five to fifteen feet, and a large quantity of ore has been removed 
from it, Opening No. 3, Hamilton Emory's, is 320 yards W. 20° N. 
from No. 2, and in a bed the course of which is W. 30° S., and the 
thickness about nine feet. The opening extends tor about seventy yards 
along the strike. The containing rock is a blackish slate, with veins of 
quartz. None of these beds of ore have been worked to a greater depth 
than twelve feet. There is another opening on the strike of the Emory 
bed, further to the N.E., but it is of very small size. The height of 
Moody's Hill above Woodstock Wharf is 280 fcot by barometer. 

iron ore Hill. Iron Ore Hill is the chief place from which the ore used in the 
Woodstock furnaces was taken. Here there are a great number of ore 
beds. The containing rocks arc very fine, dark red and green, micaceous 
slates, stained black on weathered surfaces, probably from the presence 
of manganese. The facos of the beds of ore are in many places slicken- 
sided, and exhibit much iron pyrites in crystals and masses. Small veins 
of calcite also occur, and the oro is often very calcareous, and associated 
with considerable quartz. The slates are very strongly charged with 
oxide of iron, and hold numerous small concretions. The course of the 
ore beds is very irregular, following the twistings of the slate ; it varies 
from N. 37° E. to E. The slates have a pretty uniform dip, where not 
contorted, of N. 45° W. < 85°. The veins or beds of ore vary from one 
to sixteen feet in thickness, and have not been worked deeper than twenty 
feet. About 50,000 tons of oro have been extracted, the principal openings 
being about twelve in number, though there arc as many more smaller 
ones. 

Proceeding northward the next exposures are on a hill about midway 
between Iron Oro Hill and the Jacksontown post office. The first 
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opening is (rood's, 01* Everett's. Here the ore is from six to twelve 
feet in thickness, with a strike of N. 20° W. It is a red hematite, 
like the last, and appears to be a rich ore. TOO yards N. W. from this is 
the Stevens Mine, where several openings have been made, but no 
regular mining done. On the western slope of the hill, half a mile 
north of Everett's Aline, is Kimber's Mine, from which a considerable 
quantity of ore has also been taken. 

Going north, the next opening is near the Jacksontown post office, and 
is known as Palmer's Mine. Here the ore is blacker and heavier than 
much of that previously noted, containing apparently more manganese ; 
the associated slates have a dip of W. 30° N. < 90°. The ore beds are 
crooked and apt to run out suddenly, and vary from eight to fourteen feet 
in thickness. On the crest of the hill, about ten rods to the south of the 
opening, is a ledge of conglomerate, composed of fragments of slate and 
limestone, cemented by a calcareous paste. Imperfect remains of crinoid Fossiie. 
stems could be observed in the limestone pebbles, but were so indistinct 
as to be worthless for determination. From this oj>ening about 200 tons 
of ore have been taken, which, according to Mr. Palmer, was nearly 
one-twelfth heavier than the average of that from Iron Ore Hill. This 
last opening is five miles north of the foundry at Upper Woodstock. 

Still going north, on the road to Williamstown, we pass frequent ex- 
posures of red and green slates, and at a distance of two miles, on the lot 
of Mr. Jarvis Easty, on Flagstaff Hill, several outcrops of ore arc found. Fiagsuii mn. 
The slates here are bluish-grey and calcareous, and dip W« 35° N. < 90°. 
As no openings have been made, wo could not determine the thick- 
ness of the deposits, but there seems to be a large quantity of the ore, 
much of which is very hard and black, difforing in appearance from that 
of the other localities, and containing a good deal of manganese. A 
specimen examined for phosphoric acid gave 2"45 per cent. 

North of this, no more exposures of iron ore are seen till we reach 
Flanigan's Hill, on the liiver St. John, eighteen miles above Woodstock, pianigwi's BBL 
Hera there are thick beds of red slate, and on the southern slope of the 
hill many loose pieces of iron ore were seen. The bed from which they 
were derived was covered over at the time of our visit, although it had 
been opened up previously by exploring parties from the Woodstock 
foundry. The ore is stained black, and resembles that of Jacksontown. 
On the slope of the hill, there is a very good quarry, from which the Building „t»nc 
stone for the railroad bridge over tho Boccaguimic was obtained. Tho 
rock of the quarry is tho usual grey calcareous slate, and although it is 
much contorted, it splits out in quarrying into fine blocks of good size. 
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The quarry is only al>out 800 yards from the bank of the river, and will 
no doubt be valuable. The red slates of Flanigan's Hill with their asso- 
ciated iron ore were traced across the river at this point by Mr. Robb.* 

Following the strike of the slates south-west from the principal deposits 
in Jacksonville, we find at a point on the main road between Woodstock 
and Houlton, about ono mile east of the boundary, another outcrop of 
hematitie slates; the oro, however, is in small quantity where exposed, 
but it is stated that there is a large deposit on the same strike in the State 
of Maine, alxmt two miles south of the town of Houlton. This deposit has 
been referred to by Prof. Hitchcock in his report on the Geology of 
Maine, and the ore said to be similar to that of Jacksonville. 

Near the town of Woodstock, tho grey calcareous slates of the iron 
district are bounded on the south by a hard, greenish, crystalline rock, 
which in some places weathers rusty, and in others white or grey. It is 
much intersected by veins oi quartz, and in several places appeared 
to dip W. 35° N. < 70°. Masses of this greenish rock shew through 
the slatos in several places, as in the river below Florenceville and in 
Mount Delight Settlement. The line of contact could not be seen, being 
oongiomer- overlaid alxn e Woodstock by a mass of red ferruginous conglomerate, con- 
sist ingot pebbles of quartzite in a deep red calcareous paste, which contains 
7'8(» per cent, of peroxide of iron. The conglomerate shows for a 
breadth of 300 yards at tho foundry, but apparently runs out about 600 
yards south, just crossing the Jacksontown road. Itean be readily traced 
by the red colour it imparts to the soil, as well as by its frequent 
exposures, and extends nearly to Victoria Corner, ten miles above Wood- 
stock. It has a dip of N. 45° W. < 45° — 50°, conforming in strike 
with tho slates and quartzites that bound it on either side. As it has a 
much lower dip than either tho slates or quartzites, and runs out just by 
the villagoof Upper Woodstock, it would seem to havo the character 
of a shallow basin resting uuconformably on the older rocks. In his 
report on Maine, Professor Hitchcock, who examined the locality 
briefly, has expressed this view. The ml paste of tho conglomerate was 
used to some extent as a flux in the smelting of the hematites of Jack- 
sonville. 

On the oast side of the River St. John, several exposures of iron ore 
have been noted. An examination of this part of the country was mafic 
by Mr. Edward Jack, of the Crown Lands Department, and myself, and 
specimens obtained from all the localities that were accessible. The first 



• See KeiK>rt of Progrcw 15«V-W, page 1W. 
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exposure of red and greon Blates, on the cant side of the river, noted by 
os, occurs near the junction of the Lower Nowburg Iioad with the River 
Road. Mr. Jack found indications here of a deposit of hematite, which, 
however, is probably unimportant. The associated rocks aro of a 
quartzose nature. Passing up the River Road, at the mouth of the 
Little Pokiok, just below the mouth of tho Beccaguimic River, is a largo 
exposure of a coarse grey conglomerate, stained with manganese, which 
has already been noted by Mr. Charles Robb* in bin report on this 
locality, and traced by him on it* extension eastward. It is, as he says, 
the probable continuation of the red Lower Carboniferous conglomerate 
band seen on the other side of the river, and terminating nearly 
opposite. Passing this, calcareous slates are the prevailing rock, Ghkuww 
interstratified, however, in many places with beds of rather coarse " Utea " 
greenish sandstone, somewhat resembling diorite in appearance. Leav- 
ing the main River Road at the village of Hartland. the road to 
Glassville runs up along the south bank of the Beccaguimic Rivor, and 
on lot No. 2, occupied by Jas. Thomas, the beds of red hematite are 
again seen. The ore occurs here in small veins, three in number, from 
one to two feet in thickness, and vory black on weathered surfaces. In 
connection with this bed is a very curiously banded limestone, con- 
taining about eight per cent, of iron and a largo proportion of man- 
ganese. The enclosing slates are of the usual red and green colours, 
and calcareous like those of Jacksonville. They dip N. 35° W. < 85°, 
and their strike would carry them across to the principal deposits 
of Jacksonville, so that they are probably a continuation of those bods. 

Going up the Beccaguimic River road, we found the next exposure at 
the fork of the Coldstream and the Beccaguimic. The ore, which occurs 
here just at the roadside, was traced on its strike for a distance of nearly 
a mile, showing a width of from three to four feet. In character it is 
similar to that on the Thomas lot, and a baud of manganesian limestone 
is also associated with it ; as it is directly on the strike ot that last noted, UaMrtone * 
it is probably a continuation. There seems to be an abundance of ore 
at this place. Its quality has not yet been tested ; but, if free from 
phosphorus, it would be most valuable for mixing with the other 
harder ores. No other exposures of hematite were met with on the 
road to Glassville, though there are numerous bands of red and green 
slate, and occasional intei-stratified beds of greenish dioritic-looking 
sandstone. 



•Seo Report of Progr**. igoO-OO, p. W. 
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Miner's Comer. At Miller's Corner, Glassville, as wasfoimerly conjectured by Professor 
Hind, the hematites are again exposed on lot 31, which is owned by Wm. 
Love. Numerous blocks of ore are found on the slope of the hill, which 
must be from a bed of considerable size; the exact thickness, however, could 
not be ascertained, but the outcrop was seen in places by Mr. Jack 
on a former visit. This bed crosses the road from Shiktehawk to Mira- 
michi River near the Corner, and re-appears on the north side of the 
road. Another exposure was reported on the cross road to Tobiquo 
River, about two miles east of Miller's Corner, on the property of 
Wm. Hayes, who found it while digging a well; but this was filled 
up when we were there, and no trustworthy details concerning it could 
be obtained. 

Going west from Miller's Corner, on the road from Glassville, to the 
mouth of the Shiktohawk, about one mile and a-half west, there is a 
thick, calcareous band crosses the road. The quantity of iron in this, 
however, is small, not exceeding nino per cent., although there is over 

Kanjranese. twonty per cent, of manganese. A little further west this bed is followed 
by a large belt of bright rod slates, having the usual north-westerly dip. 
Half way between Miller's Corner and the River St. John, the greenish 
sandstone occurs in large ledges, and appears to form high hills to the 
south, being succeeded again to the west by calcareous slates. 

>oie hiu. In the parish of Brighton, at Polo Hill, the so-called ores have been 

seen by Mr. Jack, and are pronounced by him similar to those of the 
Beccaguimic. No complete analyses have been made of those from 
this side of the river, but simply determinations of iron. These gave 
for the specimens from the Thomas lot only eleven and a-half per cent, 
of iron. The beds are very calcareous, and, if free from phosphorus 
and sulphur, would afford valuable material for fluxes. 

The ore beds of Jacksonville and vicinity do not seem to be repeti- 
tions of the same bed, but rather to occur in a series of parallel belts, 
having the same general strike and inclination. The deposits on the 
eastern side of the river are less compact, and contain a lower per- 

ji»iytei. centage of iron, with more calcareous matter. No complete analyses of 
any of the ores have, to my knowledge, been made, with the exception 
of those from Iron Ore Hill ; but it is not improbable, considering the 
great extent of the deposits and the different character of the ores 
outwardly, that localities may yet be found where the beds will prove 
to be of better quality. While the furnace was in blast, it is stated 
there was a manifest difference at times in the character of the iron 
produced, and while in general it was cold short in a high degree, from 
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the presence of phosphorus, some of the pigs equalled in tenacity the 
best Scotch brands. 

For the following information concerning the operations at the 
Woodstock Furnaces, I am largely indebted to David Monro, Esq., of ^^ Jtock rur ' 
Woodstock, as well as to my own observations. The location of the 
works is on the south side of Lane's Creek, at its junction with the St. 
John River, and just above the village of Upper Woodstock. Here 
there are several terraces, and the furnaces wore so built that their 
tops were level with the second terrace, the charges by this means 
being dumped in at the tunnel head without the expense of hoisting. 
The first furnace erected was thirty-seven feet high and thirty-three feet 
square at its base, having three iwyer arches, built of Gulquac sandstone 
with Stourbridge lining. The size of the crucible was three feet six 
inches by four feet, and six feet high ; the furnace was nine and three- 
quarter feet in diameter at the boshes, and the twyers were two feet 
above the bottom of the crucible. The capacity of this furnaeVwas 
seven tons per day. Later a smaller one was built, enclosed in boiler 
plate, having a circumference of forty feet, and a capacity of five and 
a half tons per day. This is lined with Stourbridge bricks. There were 
two high-pressure engines, with cylinders sixteen inches in diameter Engines, 
and four feet stroke, of twenty-six nominal horse-power ; two blowing 
cylinders, six feet by five, with an air receiver, twenty-eight feet by 
four feet ten inches. Steam was generated in five boilers, twenty-eight 
feet in length by three feet three inches in dianieter, and was maintained 
by the waste gas from the head of the furnace. The fuel used was 
chiefly hardwood charcoal, from maple, birch, and beech, yielding at the 
kilns forty-five bushels of charcoal to the cord of wood. The cost of the 
wood at the kilns is about $2 or $2.50 per cord. There were ten charcoal charcoal kilns, 
kilns, with an average capacity of seventy-five cords of wood, and a 
production of 2,800 to 3,200 bushels of coal. The quantity of ore usod 
was, on an average, three tons to the ton of pig, and the cost at the 
furnace $1.20 per ton. One hundred and twenty-six bushels of charcoal 
were required per ton, at a cost of seven cents per bushel, and the cost 
of pig produced was $20 to $22. per ton. Much delay and expense has 
occurred by the frequent stoppage of the furnace for repairs, which 
were deemed necessary ever}' four or fivo months, keeping the furnace 
idle about two months in the year. * 



• "The operation* at the Woodstock furnaces have already been deaerMwd rt Dr. 
of Progress, 187S-74, p. 281. 
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Anaiyje* by Mr. The average of six analyses of ore from Iron Ore Hill, made by 
John Mitchell, Esq., of London, gave:— 

Metallic iron. 35*593 

Sulphuric acid '723 

Phosphoric acid 1*298 

wSJTmS Mr * An anal F 8 * 8 °* tne P*& Dv Mr * Wendt, M.E., a graduate of the Columbia 
School of Mines, lately connected with the antimony mines at Prince 
William, gives: phosphorus 1 032, sulphur 005, manganese 3*460, 
iron 93 08. It is to be regretted that some of the samples of ore from 
other localities have not been analysed. 

The ores occur at a distance of only a few miles from the furnaces, the 
descent to which from the mines is easy and gradual. The Riviere du 
Loup Railroad, moreover, will afford additional facilities for the develop- 
ment of the mines, as no difficulty will be experienced in sending away 
iron at any time, or in transporting fuel and flux to the furnace. Under 
these circumstances it is to be hoped that with a proper selection of the 
ores successful results may yet be obtained at Woodstock. 

I have the honor to be, 
Sir, 

Your obedient Servant, 

R. W. ELLS. 

Geological Survey Ofice, Montreal, 
April, 1875. 
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FRONTENAC AND LANARK COUNTIES, 
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BV 

HENRY G. VENNOR, F.G.S., 
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Sib, — As you directed, I continued my investigations last summer 
in the townships in the rear portion of the County of Lanark ; namely, 
North Sherbrooke, Dalhousie, Lanark, Ramsay, Levant, Darling and 
Pakenham, through which I succeeded in tracing out the distribution of 
the more important bands of rock. These explorations have enabled me 
to form a tolerably complete geological map of the whole of Lanark 
County, from the waters of the Rideau on the south, to within a short 
distance of the Madawaxka River on the north; excepting, however* 
portions of the townships of Darling and Pakenham which were inap- 
proachable, owing to the extensive bush fires which raged there through 
the whole of the summer of 1874. 

Before commencing work in the rear of Lanark County, I spent some rmiMlimj 
time in making additional surveys and corrections in a portion of the 
township of North Burgess, which were necessary for the small map 
accompanying my report for 1872-73 ; in enquiring into the cause of the 
cessation of work at the apatite mines ; and in re-examining the iron ore 
deposits of South Sherbrooke, North Crosby and Bedford, now rendered 
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more accessible by the approach of the Kingston and Pembroke Railroad, 
which is said to bo graded as far as the Narrows of Sharbot Lake, in tho 
township of Oso. On the completion of my surveys in Lanark, and 
section on the towards the close of tho season. I went westward to the Addington Road. 

Aildiugton Koad. ... , 

in Addington County, and completed a general section of tho rocks, 
from the red granite area of Anglosea to the granite or gneiss area, 
known as the " Bald Mountains," in Sheffield township, in all a distance 
of about twelve miles, and further examined tho country along the east 
side of the Salmon River, on tho eastern flanks of these " Mountains," 
botween the villages of Tamworth and Arden, in Kennebec. These 
surveys enabled mo to connect those heretofore mado by Mr. Alexander 
Murray with my own, and to determine the geological horizon of the 
rocks mentioned by him in his report for 1852-53, pages 100 and 101. 

pt»n of invMti- In my investigations in Lanark, I adopted a plan differing somewhat 
from that of former years, and ono which, while it required a little more 
time, furnished me with far more satisfactory results. This consisted in 
first carefully measuring and surveying by chain and compass all the 
available roads and paths in each township, noting all prominent objects, 
such as houses, bridges, swamps, intersections of c^eks, rivers, and 
boundaries of ponds and lakes, also all lot and concession lines ; in 
short, to make as correct a topographical, but not geological, plan of each 
township as was possible. This work was plotted to the scale of twenty 
chains to one inch, and afterwards inked in on a number of sheets of 
paper. With these sheets in hand, I again went carefully over the same 
ground, devoting my whole attention to the geological structure of the 
respective sections, and sketching in with colours the outlines or boun- 
daries of every band of rock ; also making additional offsets from fixed 
points, by means of an odometer or the chain, to other points of impor- 
tance, such em openings, veins and escarpments, lying between tho 
mapped roads. Thus before commencing surveys in a second township, 
I had a complete geological plan of the first, and the clue thus obtained 
to the structure necessarily much facilitated futuro working. 

The measurements thus made in the seven townships, which constitute 
the rear part of Lanark County, together with those through portions 

mcMurvmenta of BathurHt > South Sherbrooke, Oso and Palmorston, to connect with 
previous work, and on the line of section* in Addington County, amount 
in all to over ono thousand miles ; the whole of which have been reduced 
to the scale of four miles to ono inch, and fitted to their respective 
townships on the outline map which accompanies this report. Respects 
ing this map, I have further to state, that it has been prepared with a 
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special view to the clear illustration of the geological structure of the 

whole of Lanark County, and will consequently render unnecessary the 

usual length of text otherwise required to explain intelligibly the 

sinuosities of the various outcrops of rock. This will be followed, in 

a subsequent report, by a much more complete and detailed topogra- M»p in pi» { »ni- 

phical map, now in course of preparation by Mr. Robert Barlow, 

Draughtsman to the Goological Survey, which will embrace, besides 

Lanark County, all the country lying between it and Hastings, and as far 

southward as the River St. Lawrence. This last map would have been 

ready for the present Report had not the incorrect surveys in several 

parts of the Counties of Addington and Frontenac required further time 

for adjustment 

The result of the season's work may be considered under the following 
headings : — 

I. Map of North Burgess. 

II. Cessation of Work at the Apatite Mines. 

III. Iron Ore Deposits of Lanark, Leeds and Frontenac, and the King- 

ston and Pembroke Railroad. 

IV. The Geological Structure of the Rear Portion of Lanark County. 
V. Gold, Copper, Galena and Plumbago. 

I. 

Map op North Burgess. 

The map of the township of North Burgess, which I earned with me 
into the field during the summer of 1873, was one taken from a tracing 
in the Registrar's office, in the town of Perth, said to be a correct copy of 
the map in the office of the Crown Lands Department. It was one of 
those straight-ruled, equally-divided plans, which suggest at first sight 
a suspicion of incorrectness, at any Jrate respecting lot and concession 
lines, and a very few days of field-work sufficed to prove its utter use- 
lessness as a guide to the topography of the country. 

The only other map obtainable was one published in 18C3, by 
D. P. Putnam, of Prescott, Ont., from surveys made under the direction 
of H. F. Walling, embracing the whole of the counties of Lanark and 
Renfrew, in which many of the townships had been carefully corrected 
and most of the roads re-surveyed and measured by the odometer. This 
map furnished me with a small, but tolerably correct, plan of the town- 
ship of North Burgess, which I used during the summer of 1873, while 
engaged in mapping the general geological structure of this and adjoining 
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townships. During tho past summer, however, for the purpose of placing 
in tneir proper position a number of the more important of the openings 
made for phosphate of lime, I found it necessary to re-survey a considerable 
portion of tho easten part of this township, and to correct the delineation 
of several of the lakes. These surveys and corrections were made in 
time to accompany my report for 1873-74, and are embodied in the plan 
of North Burgess there given. 

n. 

Cessation of Work at the Apatite Mines. 

While in North Burgess last summer, I could not but be struck by the 
general inactivity which prevailed on all sides in regard to the mining 
of apatite, and I was led to make some enquiries as to the cause or causes 
of this almost entire suspension of work. I found that the only location 
Mining opera- in this township which was being systematically worked, was that on the 
n^gL 6°of North tenth lot of the sixth concession (Number 8 in the list of locations, 
* Report of Progress 1871-72, p. 124). Apatite was still being mined 

here by Mr. B. Anthony, for Floerstein & Co., an English Company 
which had purchased the property from its former owner, Mr. E. Clark. 
Besides a number of smaller openings, two shafts have been sunk to 
depths of 135 feet and seventy feet respectively* over each of which a 
house has been built. Small engines are employed to raise the ore and 
pump out the water. Tho thickness of the veins or bods is very variable ; 
that in the deepest, or No. 1 shaft, varies from six inches up to as many 
feet, and at the bottom the side walls appear to me to be coming together. 
The vein in the second, or seventy feet shaft, does not often exceed 
eighteen inches, and at the bottom has almost entirely thinned out. 
A very largo amount of apatite, above the average quality, has, how- 
ever, been raised from these two shafts, and shipped to England. It 
was remarkably free from foreign matter, and of a much higher average 
percentage than any that has hitherto been exported from the town- 
ship. Mr. Anthony had Jalso established a neat and commodious labor- 
atory in connection with his mines, and a chemist was employed in 
making tests or frequent analyses of the mineral as the work pro- 
gressed. At the time of my visit, however, I found that even kere 
work was shortly to be suspended, Mr. Anthony having received 
instructions to that effect from Kngland, and on a second visit, later 



• These shafts and opening* are shown on the map which accompanies the report for 187S-74. 
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in the season, I found the men had been discharged, the buildings 
closed, and that everything was at a stand-still. The stoppage of 
work at these mines, and the withdrawal from North Burgess of 
Messrs. Morris and Griffin, of Wolverhampton, England, and of Mr. 
Rlward Schultze, a German exporter, and others, ha« been a great 
damper to the mining enterprise throughout the whole of this sec- 
tion of country, and will undoubtedly, at least for some time, put an 
end to all attempts to mine apatite for export to either Britain or the 
Continent of Europe. The only other location in which any work was 
in progress was that on lots eleven and twelve in the seventh concession ^ ^ e 1I 7 £ nd 00 , B ! i 
of North Burgess, (No. 7 of the list of locations, Report of Progress 1871- c*** 0 **- 
72, page 124.) Here, on property owned by Mr. A. Cowan, of Broek- 
vi He. apatite was being raised by contract work by Mr. Gerald C. Brown, 
(formerly mining captain at the Dalhousie iron mine, in Dalhousie town- 
ship) the greater bulk of which was for the supply of Mr. Cowan's super- 
phosphate works at Elixahcthtown, near Brockville. On this location a 
considerable quantity of apatite was raised during the season, amounting 
perhaps to between six and eight hundred tons, but the quality was in 
most cases far inferior to what had been obtained on Mr. Anthony's lot. 
Much of it was stained a deep rdd colour from the presence of earthy 
red hematite, and in places this ore itself occurred in detached fragments 
or broken layers in the apatite. Pyroxene and mica were also abundantly 
disseminated through the apatite, and piles of this mixture, which were 
probably not worth removal, were observed around the mouths of 
several of the pits. The openings on those lots of Mr. Cowan's arc 
naraerous, but most of them were made several years back, and have 
since been abandoned. A few are deep, but the remainder consist of 
shallow pits and trenches. As already mentioned, the mining hero 
was carried on by contract work, and the apatite was extracted 
at a cost not exceeding $9.00 per ton, a price which leaves ample o.*tofminiug. 
margin for profit. There can bo but little doubt that if more of the 
mining operations in North Burgess, and elsewhore, had l>ecn carried 
on by contract work, instead of by the costly methods hitherto re- 
sorted to by most of the English companies, wo should not now 
have to report such utter failures as those of the past few years. 
Outside of North Burgess, excepting some desultory mining by private 
parties in the eleventh, concession of Loughborough, near Bedford, and in 
proximity to Sydenham village, nothing worthy of note has been accom- 
plished, although numerous new discoveries are reported in many parts 
of this township. In fine, then, 1 may safely Blate that, at the close of 
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the summer of 1874, the mining for phosphate of lime in this whole 
Hection of country was confined to the contract work of Mr. Brown, for 
Mr. A. Cowan, already mentioned, on lots eleven and twelve of the 
sevonth concession of North Burgoss, and to some superficial work on 
ono or two lots in the township of Loughborough. 
c*u«e of ce«&- A few remarks may hero be made respecting the cause or causes of 

tion of apaUto t J I to 

mining. this almost complete cessation of apatite mining. And first, I would 

clearly state, that it is .not from — to use a common miner's term — any 
"giving out" of the mineral, as the contrary is the case. For there is 
at present more visible encouragement to apatite-seekers throughout this 
whole field than has ever yet existed, and new discoveries are being 
made daily. But apatite is, comparatively speaking, a cheap mineral, 
and consequently must be cheaply mined. The first purchase of lands 
or mining leases must be low, machinery, buildings, &c, must be of the 
most economical construction, salaries of foremen and wages of men 
must be moderate. Such being undeniably the case, we have only to 
contrast with this the recent operations in North Burgess to arrive 
at the true cause of the present abandonment of these mines, first 
and foremost we may mention the wild and extravagant prices in 
many instances paid for lands and mining leases, the erection of costly 
and often entirely unsuitable machinery at the mines, the injudicious 
method of mining, and last, but not least, the high pay received by 
mining captains or foremen, and men, many of whom were brought out 
from England to work in these mines. When we add to tho above the 
extremely high rate of freight for cargoes of this description during the 
past few years, wo cannot for a moment express surprise at the result. 

But whilo the attempt to mine apatite extensively for export to 
Europe has been everywhere attended by so complete failure, there arc 
^ pri. those who, mining on a smaller scale and in a less extravagant manner, 
have reaped a rich harvest. I refer here to a number of private indi- 
viduals in several parts of the country who have raised considerable 
quantities of apatite at comparatively small cost, and have sold it at 
most advantageous prices to English and other exporters. And this 
only further proves what I have already stated respecting the mining 
operations, namely, that in order to ensure any measure of success, tho 
most inexpensive methods of mining must be resorted to. One other 
mistake should here be mentioned, and that is the attempt at deep mining. 
In this Mr. Anthony has decidedly failed, and so have a number of others, 
superficial char- There can now be no manner of doubt that these deposits of apatite are 

actor o( apatite , ... -»-»„. , 

of a comparatively superficial nature. By far the greater number of 
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those already opened have" attained their greatest proportions at or 
within a short distance from the surface, and have diminished rapidly 
in descending. The whole geological structure of North Burgess and 
Ijonghborough demonstrates the shallow basin-shaped attitude of the 
phosphate-bearing rocks, and as the apatite chiefly occurs in these as 
bedded deposits, it is of course frequently brought to the surface by the 
undulations of the strata. 

Section ^No. 1, will illustrate more clearly the character and structure 
of these deposits. 




In the forogoing observations I have attempted to show that apatite 
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still exists in remunerative quantity in North Burgess and Loughbor- 
ough; that the mining of it for export has hitherto been a failure simply 
through the injudicious and costl}* manner in which it has been carried 
on ; that whilo expensive operations have failed, private individual effort 
has met with marked success; and finally, that deep mining is not likely 
over to prove successful in any part of this mining field. 

III. 

Iron Ore Deposits of Lanark, Leeds, and Frontenac Counties ; 
and the Kingston & Pembroke Railroad. 

The opening of the Kingston & Pembroke Kail road as far as the 
" Narrows " of Sharbot Lake, in the Township of Oso, or to a distance of 
between thirty-eight and forty miles from Kingston, at last renders acces- 
sible a number of very important deposits of magnetic iron ore, which, 
though long since discovered, have remained for the most part unworked, 
owing to their remoteness from navigable waters or lines of railroad. 
They occur chiefly in the townships of Hinchinbrooke, Bedford, 
North Crosby and South Sherbrooke, and may be enumerated as follows: — 

1. Eagle Lake deposit. Hinchinbrooke and Bedford. 

2. Howse Iron " Bedford. 

3. Wolf Lake 

4. Spectacle Lake " North Crotiby. 

5. Mitchell's « « « 

6. Hon. O.W. Allan's " « « 

7. Bygrove Iron " South Sherbrooke. 

8. Founder's Iron « " « 

9. Meyer'8 Lake " (south shore) " « 

10. Meyers' Lake « (north shore) " « 

11. Silver Lake « " " 

12. Gordon's « Bathursf 

Eagle Lake Deposits. — Eagle Lake is a somewhat extensive sheet 
of water, situated in the north-eastern corner of the township of Hinchin- 
brooke, and having on the southern side a deep bay or narrow arm, which 
runs eastward as far as the boundary line of Bedford, Iwtwccn the twenty- 
sixth, twenty-seventh and twenty-cigth lots of the first concession of 
both townships. The iron ore is chiefly on the twenty-ninth and thirtieth 
lots of the township of Bedford, and not far removed from the shore of the 



• Some other dc|*wit* of ore in FlMhurst »'u 'not 'here mentioned, m they »re too f«r removed to be 
affected by the Kingston & Pembroke R. R. 
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lake ; but there are also indications of it on the same numbered lots in Hin- 
chiubrooko . The magnetite occurs in a bedded form, and is associated with Jjjj*^ of 
heavy, dark, hornblendic and dioritic rocks, which in a number of the E»*ic un. 
instances are met with in close connection with the ores of iron in this 
section of country. The deposits at Eagle Lake have not been tostod to 
any extent. Some of thom were discovered during the year 1870, but, 
excepting a slight uncovering, nothing was attempted ; and although 
efforts have frequently been made to draw the attention of capitalists 
to the locality, they have not met with much success. Recently, 
however, during the years 1873 and 1874, the proximity of the 
Kingston and Pembroke Railroad caused greater interest to be 
taken in this neighborhood, and additional openings were made. 
These revealed two or three fair exposures of magnetic iron ore 
on the lots which have been already named in Bedford, namely, 
twenty-nine and thirty in tho first concession, the mineral lights 
of which were, I believe, purchased at a rather high figure last summer. 
The bods of ore here are extremely irregular, and do not appear to me 
to warrant much outlay, although it would undoubtedly be of great 
interest, should one or more of them be properly tested. The ore itself cwrtorof 
is a beautifully crystalline magnetite, yielding, according to Prof. Chap- 
man's analysis, 62 52 per cent, of metallic iron. It contains merely 
traces of phosphorus, a very small amount of sulphur (0 07), and not 
enough titanic acid (3-23), to detract from its value. One serious draw- 
back, however, exists in the fact that apatite is associated with much of 
the magnetite, both in the form of grains and crystals. The cfystals 
are very easily separated from tho ore, but tho finely granular 
portions are so intermixed with it as to be inseparable. I have already 
reported on a similar association of magnetite and apatite, which exists 
at the "Foley Iron Mine" in Bathurst (Report of Progress, 1870-71, 
p. 313), where, as at Eagle Lake, it appears to characterise the lowest 
horizon of iron ore deposits. 

I may further mention in proof of the stratigraphical arrangement of 
the iron ores, that the position of the Eagle Lake deposit, relatively to 
an overlying band of limestone, is tho same as that of the Foley mine in 
Bathurst; and that this band of limestone having now been continuously 
traced from one locality to the other, a line may easily be drawn that uno aior* 
will, in all probability, also show tho course along which other aasses of niybi"* 00 ™ 

es|iccted to 

iron ore may be expected to occur. This line is drawn on the map occur, 
accompanying the present Report, and to it I beg particularly to direct 
the attention of those searching for iron ore. 
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deposit a bod. 



There are a few other points of interest which may be mentioned in con- 
nection with this horizon of iron ore ; and, first, it is not only markod 
or characterized by the presence of apatite, but also by the general 
coarsely crystalline character of the ore itself. It may be mentioned 
that Dr. Harrington, when describing the ore at the Foley mine in the 
township of Bathurst (Report of Progress 1873-74, p. 194), says: "The 
magnetite was found here in large octahedral crystals, the axes of 
which are often more than an inch in length ; these crystals are some- 
what rude, but their surfaces are covered with smaller ones, which, 
Resemblance to though' minute, aro well formed." Such is precisely the character of 

the ore of the 

Foby Mine. much of the ore at Eagle Lake, where perfect crystals of apatite wore also 
observed imbedded in the magnetite. Dr. Harrington further states: 
"In the undoubted beds, the magnetite, so far as I have observed, is 
generally granular or in cleavablo mosses, but does not occur in lorge 
crystals of definite form. The mere occurrence of crystals, however, 
would in itself be no proof of tho deposit being a vein." • At Eagle 
Lake, the magnetite scorns to occur as an unmistakeablc bed, and between 
the Foley and Eagle Lake mines, it is found in several localities, in dis- 
seminated grains and strings, in a peculiar stratified dioritic rock, which 
is apparently made up of the same constituents as the more coarsely 
crystalline dioritcs with no traces of stratification. These coarse varieties 
of diorite occur as lenticular or irregular shaped masses at perhaps 
two or more horizons, and tho} T are often unaccompanied by iron ore. 
Epidot^) characterizes portions both of the stratified and unstratified 
diorites, and in the former has been found arranged in alternate layers 
with iron pyrites and magnetite. 

It may hero be mentioned that most of the diorites are undoubtedly 
interstratified masses. In Hastings, they are fine-grained, and here the 
magnetite is also very fine-grained; for example, tho Seymour iron ore 
bed, Madoc, an ore at Downey's Rapids in the same township, the Big 
Ore Bed in Belmont, and many other deposits; while in the Counties of 
Frontenac and Lanark, where the diorites are coarsely crystalline, the 
accompanying magnetites are 'also of the same description. 

The proximity of the Eagle Lake deposits to the Kingston and Pem- 
broke Railway of course increases their value ; and although the ore may 
not prove to exist in any great quantity, it is of such excellent quality 
that a good price may be expected for all that can be obtained. 

Silver Lake Dejmits. — The Silver Lake iron ores in South Sherbrooke 
New discover*** aro new discoveries, and have not before been noticed in the Survey 
reports. They were first observed, as far as I can find out, during the 



Diorites. 
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summer of 1873, but as the locality in which they occur is an uncleared 
and hardly passable wilderness of rock and bush, all that 1 then ascer- 
tained concerning them was that the specimens exhibited had been 
obtained somewhere in the vicinity of Silver Lake, a small and peculiarly 
shaped lake situated about the centre of South Shorbrookc and in por- 
tions of the fourth and fifth concessions, between lots twelve and sixteen. 
Later, in the spring or summer of 1874, further search was made, 1 believe, 
by Messrs. Manion and Oliver, who discovered indications of iron ore, and 
finally succeeded in securing the lots on which they are now working. 
On first hearing of the discovery in this locality, I concluded that 
it must bo on a continuation or extension of the ferriferous belt, on 
which is situated the Foley and McVeigh deposits in Bathurst. This 
conjecture was supported by a number of miners, some of whom informed 
me that they hatl themselves traced the ore from the one to the other 
locality. Further examination, however, rendered this fact doubtful, and 
evidence accumulated to convince me that the Silver Lake magnetites stratigmphicai 

podCton of the 

were more probably on an extension of the well known iron ore beds of silver Lake 

* deposit*. 

the northern shore of Meyer's Lake, while the iron horizon represented by 
the Foley mine would thus bo thrown considerably to the rear of Silver 
Lake, or more towards Maberly Village on the Fall River. This I sub- 
sequently found to Ik) the truo stratigraphical position of the Silver Lake 
deposits, and this discovery threw a great deal of light upon the whole 
geological structure of South Sherbrooke, which, up to this time, had 
been very obscure. 

The deposits of magnetite occur along the southern shore of Silver 
Lake, on lots thirteen, fourteen and fifteen of the fourth concession of 
South Sherbrooke, and their true position may be seen on the map 
accompany ing this report, on which I havo also corrected the position of 
the lake. OpenTngs havo been made by Messrs. Manion and Oliver in opening made 
all the above-mentioned lots, but sufficient work has not yet been done ouJcr&Manion. 
to enable mo to state whether the various exposures belong to one or 
more beds. The largest opening is upon lot fifteen, and is about thirty- 
five feet long by fifteen dee}). The strike of the bed appears to be about 
north-east and south-west, and the dip steep to the south-eastward. 
From this opening about 200 tons of ore of a very good quality have 
been extracted. This still lies on the ground awaiting shipment. As the 
Silver Lake deposits appear to be greatly out of the course of the run of 
the ores on the northern shore of Meyers Luke, I should explain that 
the strike of the latter, on going westward from the lake, changes 
from N. o*0° E. to B, and W., this last strike bi •inging them to their posi- 
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tion on Silver Lake. But there are three or more separate beds of iron 
ore at Meyer's Lake, and it is not yet known to which of these the Silver 
Lake deposits correspond. The ore so far discovered is of much the 
same character as that at Meyer's or Christie's Lake. It is a compact, 
bluish-Mack magnetite, and contains about 64 per cent, of metallic iron, 
and but little titanic acid, as seen by the following analysis by Mr. 
Christian Hoffmann, made in the Laboratory of the Geological Survej', 
February, 1875 :— 

Magnetic oxide of iron * 88*59 

Titanic acid 1 -75 

Insoluble residue 5*75 

Metallic iron 04 15 

For the sake of comparison, I ma}' give here an analysis made by Dr. 
Harrington of a specimen from the Meyer's Lako bods, *as given in the 
Report of Progress for 1873-74, p. 210. 

Magnetic oxide of iron * 90*61 

Titanic acid 2*83 

Phosphoric acid 0*05 

Metallic iron 65*62 % 

The foregoing analysis prove these ores to be of good quality, and us 
they are within a comparatively short distance from the Kingston and Pem- 
broke Railway (ten or eleven miles), there is no doubt that if in quantity 
they will soon be extensively worked. I have already in a previous 
Report (Report of Progress 1872-73, p. 174), given all the informa- 
tion in my possession respecting the Meyer's Lake iron ores, and men- 
tioned how they could be shipped via the Tay River and Bob's Lako to 
the lino of railroad. Little further then remains to bo said respecting 
the Silver Lake deposits, as the same remarks apply ip both locations. 
The recent discoveries of ore, however, at the last named lake, certainly 
give additional encouragement to tho mining enterprise in this section. 

In the list of iron ore deposits given on page 112, 1 have mentioned a 
few localities which have not been described in my previous reports ; these 
arc of minor importance, from the fact that the ore is either very impure 
or exists in but small quantity. They are useful, however, in indicating 
the course of the ferriferous belts, and we may hero give them a passing 
notice : 

Wolf Lake Deposit.— The only mention hitherto made respecting this 



• Calculated from the metallic Iron. 
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deposit of iron ore, is in the report of the Geological Survey for the years 
1852-53, p. 137. and as copies of this report are now somewhat rare, 
I shall quote what Mr. A. Murray has there said : " One of the localities Bomt^fwmi 
visited was on the twenty-first lot of the ninth concession of Bedford, Mr. Murray, 
where the magnetic oxyd occurs at the foot of a ridge of gneiss, asso- 
ciated with a greenish rock, consisting of an aggregate of greenish feld- 
spar, and numerous large prismatic crystals of greenish hornhlcnde, in a 
pale fawn-colored calcareous hase. The hed to which it belongs is not 
well exposed, as it lies in a hollow, the greater portion of which, at the 
time I was there, was covered with growing gram ; hut its presence was 
indicated in the same position and associated with the same minerals, by 
the fragments strewed upon the surface for ahout a quarter of a mile in a 
north-east direction from where it was nr*t seen. To the westward there 
is a fault running N. 25° W. and S. 25° K. ? which throws the ridge of 
gneiss about lf>0 yards to the south-eastward on the south-westward side* 
but although a careful search was made for the continuation of the ore, 
both in the direction of the dislocation, and on the south-western conti- 
nuation of the ridge, it was nowhere found. The bed of ore did not 
appear to be over three or four feet thick." 

Since the foregoing was written, I have several times examined this 
deposit in Bedford. Nothing further, however, has been done in the 
way of working it, although, from an examination made with the dip- Exwuiimtion 
needle, there is some reason to suppose that the ore exists in considerable diiMietiiie. 
quantity. The bed or beds of iron ore here are undoubtedly on the 
COUrtie of the ferriferous horizon upon which is situated the Hon. G. W, RoriaonofUi 
Allan's deposit in North Crosby, and form an outcrop upon the opposite Wy,f Lakc '°" 
*ide of the synclinal which exists between these deposits and the 
Pournier and Bygrove mines (see map). Other exj>osures of magnetic 
iron ore, near Wolf Lake, on the twenty-fourth or twenty-fifth lot 
of the tenth concession, are probably on the run of those on the twenty- 
first lot of the ninth concession of Bedford. The two localities are fully 
one mile and a quarter apart, ami it is more than probable that further 
discoveries will be made in the intervening country. 

Specttu'U'. L'ikc Deposits. — Iron oro occurs in the vicinity of a small lake 
of this name, situated about a mile to the eastward of Wolf Lake, 
on the eighteenth and nineteenth lots of the eighth concession of North 
Crosby. The ore o»-eurs in diorile. and appear> lo exist inconsiderable 
quantity, but contains many impurities. An attempt was made some 
years ago. by an American Company, to work the dejiosit ; but after one i„, purt . <>rv 
shipment of ore, via West port, on the Jlideau. the enterprise was a ban- 



Digitized by Google 



118 



GEOLOGICAL SURVEY OF CANADA. 



ituatiuii o* 
[I Shell's 
epoaita. 



rorimn of 
eposits on the 
>uth fhorv of 
lejer'a Lake. 



donecl. The position of the deposit, at a considerable altitude in what 
have been termed the " Westport Mountains," is against its future pros- 
pects. 

Mitchell's Deposits. — I could learn little respecting those deposits. 
They occur somewhere in the rear of the township of North Crosby, in 
the vicinity of the twenty-seventh lot of the seventh concession, and to 
the westward of the Hon. G. W. Allan's property; but the country) here 
is exceedingly rough, and nothing has been done in the way of testing 
them. 

Meyers Luke Deposits (southern shore). — These beds are quite distinct 
from those already noted as occurring on the northern shore of the lake, 
being in a much higher horizon, although lower than the Fournier and 
Bygrove iron ores. They are by some regarded as the continuation of the 
last-named deposits; but this is not their true position. They occur be- 
tween the road and the lafce, on lots seventeen and eighteen of the second 
concession of South Sherbrooke, and are immediately beneath the highest 
or Farren's Lake band of limestone. The ore is of an excellent quality, 
resembling that of the Fournier and Bygrove mines, but does not appear 
to be in quantity. No openings of any extent have been made. 

Gordons Deposit. — This deposit of iron ore is near the town line 
between South Sherbrooke and Bat hurst, in the sixth concession and on 
the twenty-seventh lot of the last-named township. It is probably on a 
continuation of the ferriferous belt from the Foley and McYoigh lots, us. 
it is immediately overlaid by the Crow, Rock and Silver Lake bund of 
limestone. (See Report of Progress, 1873-74, p. 104.) The extent of 
Sftooilif 1 * 0 "" tms deposit is not known, as it has not been at all developed, but frag- 
ments of the ore obtained appear to be of excellent quality. 

Having thus briefly noticed these five localities, of which nothing 
further can at present l>e stated. 1 pass on to give a few additional 
nj> .rum ore*, particulars respecting the more important ores which form the remainder 
of the list. These are the Howse, Allan, Bygi-ove, and Fournier deposits, 
all of which have been alluded to in former Reports of Progress. 

Hoirsc Iron Deposit. — This is one of a series of outcrops of iron ore, 



iXtttlt <>f 



which occur at intervals, from the fourth lot of the first concession to 
the eighth and ninth lots of the fourth concession of* Bedford. These 
have been known for a great number of years, and specimens of the ore 
were obtained by t he surveyors, when laying out the township, upward* 
of sixty years ago. But excepting the little work done on the Howse lot 
(lot four, concession one), during the years 1H(>9 and 187U (see Report 
of Progress, lt>70-71. p. 312), the deposits have, up to the present 
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time, remained as they were originally found. The shipment of fifty Shipment of 

tons of ore from the IIowso deposit, in the year 186*9, to Charlotte, N. Y„ ° rem 15 * W ' 

as far as I have been able to learn, was attended with satisfactory 

results, at least as regarded the quality of the ore; hut the long carriage 

—seventeen miles — over sandy and very hilly country to Westport 

Village, on the Rideau, before it could lie shipped to Kingston, 

proved a decided obstacle to the encerprise. The ores, at the surface, 

are not as pure as many of those in South Sherbrooke, and are more 

mixed with rock matter; still this is in a great measure compensated for Advantage of 

i ». -r» • ' • proximity to 

bv their nearness to the Kingston and Pembroke Railway. For it will be the Kingston 

and Pembroke 

remembered that the very impure iron ores of the Challey mine, near New- Railway, 
borough, on the Rideau, have been mined for years successfully, merely 
inconsequence of their being upon navigable waters, although the ore, 
besides containing 9*80 per cent, of titanic acid, only averages about 50 per 
cent, of metallic iron. 

The Howsc dejK>sit is of an exceedingly irregular charac ter, and 
it would be a difficult matter to draw any definite outline that might 
be said to represent the shape of the mass of ore. The greatest 
length, however, is on the strike of the bed. namely, nearly north- 
east and south-west, and at one place the breadth appeared to be from 
fifteen to twenty pices. Through this last distance, however, there 
are several horses of rock. Beyond these facts, I can state nothing 
respecting this deposit. That there is visible a great quantity of ore is stratitrruphiwi 
undoubted, and as it can be mined in the cheapest manner, namely, by 
open cuttings, there seems no reason why it should not be profitably 
worked. The position of this and the adjoining beds of iron ore is 
almost immediately beneath the Wolf Lake, Crosby Lake and Pike Lake 
band of limestone, which is the south-eastern outcrop of the Bob's Lake, 
Tay River and Meyer's Lake band, on the opposite Hide of a synclinal 
form. (See Report of Progress, 187'l-74. p. 104). Consequently, these 
ores are in the same strut igraphieal position as those represented by 
the Meyer's Lake and Silver Lake deposits. This fact of the occurrence 
of outcrops of iron ore in the same stratigraphical position, on both sides 
of a synclinal form, is, I think, sufficient proof of the continuity of the 
ore, not only in length but also in depth. The occurrence of strongly S! Un 
rust-coloured gneisses in many purls of the Bedford basin or synclinal, 
between Bob's and Potspoon Lakes, convinced me I hat this IcrriferoUH 
hori/.on is brought, or almost brought, to the surface bv undulations in 
several places between the two divergent outcrop* of ore. It also 
seems to me highly improbable that the iron ore should have only 
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been deposited to the limited extent seen along the two outcrops of the 
same horizon ol rock. 

Sffo^ 0 ™ ^ ne aceom P an y in g section across the township of Bedford will make 
these point* clearer : 




Allan's Iron Ore Deposit. — 'This dejx)sit of magnetite occurs on the 
twenty-seventh lot of the fourth concession of North Crosby. It is close 
to the town line of South Shcrbrooke, and a little over half a mile south- 
eastward of the Fournicr mine. Nothing whatever has been done here 
since the autumn of 1808, and the excavation then made by the Hon. G. 
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W. Allan is filled with water and dibrU. The question, therefore, as 

to the extent of the deposit, j'ct remains undecided; but as the sur- Extent ot the 

n . .. . . , . „ , ..... Allan dei>osit 

face indications are promising, and the ore of good quality, it is alto- noti 



gether probable that mining might be carried on with profit for some 
time. The route to the Kingston and Pembroke Railway is the same 
as that from the Meyer s and Silver Lake deposits, viz. : via the Tny 
River and Bob's Lake, and from the Allan deposit to the Tay River, the 
distance is about two miles. For the purpose of reference ami com- 
parison, I up]>end a partial analysis of this ore, taken from the table of Analyst, 
analyses, Report of Progress, 1873-74 : — 

Magnetic oxhle of iron 90*14-- metallic iron 65*27 

Phosphorus 0*07 

Titanic acid 103 

Insoluble matter 5*25 

Tho iron ore occurring on lot twenty-seven "of the seventh concession 
of North Crosby undoubtedly belongs to this horizon, but the distanee 
between the two outcrops is about two and three-quarter miles. 

Bygroce and Foumier Deposits. — Both of these deposits of magnetite 
occur in the first concession of South Sherbrooko, and are in tho same 
horizon. The Bygrove mine, on the thii*d lot, has remained un worked Byjcrovemine 

• aaa i i i i ii n not worked 

since the year 18b0, when it was to some extent worked by Mr. George since lseo. 
Oliver, of Perth. The Founder deposit on the fourteenth lot, however, 
ha* from time to time been more or less mined. During the summer of 
1873, the last attempt at raising this ore for market was made. A work at the 
fthatt was sunk to the depth of one hundred and ten feet, and the in'Vsra? 
Company raised in all al»out COO tons of good ore. At this depth, 
however, the deposit became very irregular and uncertain, and an the 
ore could not be extracted without the removal of much rock, work 
was abandoned, and has not been resumed since. I may here mention 
a fact respecting this iron horizon that is not generally known — Hori«>nofihe 
naraclv, that at a short distance from the Founder mine, on the ^rdeprtu 

of irou or# 

fourteenth lot, the ferriferous belt passes beneath Fairen's Lake, in 
the second concession, its strike changing and coinciding with the 
course of the lake. On its exit from the lake, at its western end, 
the zone again becomes clearly marked by the presence of iron, until 
on the third lot of the first concession we arrive at the deposit of 
ore constituting the Bygrove mine. Specimens of ore from these two 
deposits gave about an equal percentage of metallic iron, the Founder 
yielding to analysis 50*51) per cent., and the Bygrove 50*55 per cent. 
In the Rcjsjrt in which these analyses were first given. (Report of Pro- 
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gross, 1871—72, p. 123), I further stated that the Hygrove and Fournier ores 
were freo from titanium, and that it appeared extremely probable that 
they would be found to belong to bed* " somewhat higher in the series 
than the titaniferous ores." This supposition has since been clearly 
proved. They have been found to lie in the highest iron-bearing horizon, 
and immediately below the highest band of crystalline limestone. The 
second, or underlying belt, is that on which are situated the Meyer's 
and Silver Lake deposits, the ore from which, as we have seen, contains 
from 64 to 65 per cent, of metallic iron, and invariably a small per- 
centage of titanic acid; whilst, in the next or third underlying belt, 
represented by the McVeigh, Foley and Eagle Lake deposits, the ore is 
more titaniferous, and is further characterized by its peculiar coarsely 
crystalline character, and by the presence of apatite or phosphate of 
lime. 

I have thus, I think, with some degree of certainty, succeeded in estab- 

Thrw horizon* lishing the existence of three distinct horizons of iron ore, each of which 
of iron or*. 

possesses some peculiar characteristics by which it may be again recog- 
nized. Should such prove to be the case, it will be a most important 
step gained, and an invaluable aid to future predictions respecting the 
iron ores of the Laurontian rocks. 



IV. 

The Geological Structure op the rear portion op Lanark 

County. 

In what I have here to state respecting the geology of Lanark 
County, 1 shall advisedly restrict my remarks to the kinds of rocks, 
and to their distribution through the country examined. For 1 
am convinced, that in the present imperfect state of our know- 
ledge respecting the Laurentian rocks proper, and those which imme- 
diately follow or interpose between them and the lower Silurian 
formation, any positive assertions as to the relative ages of a large 
portion of those examined last season would be hazardous. 

Kinds op Kocks. — The rocks are of similar characters to most of those 
previously examined and reported on. They may, however, for the 
sake of convenience in the present description, be grouped us follows:— 

I. — Mica-Schist (iruttj> } — embracing mica-schists, calcareous schiste, 
qiiar*/. slates, hornblende slales. imperfect gneisses or micaceous sand- 
stones, and sonic sandy crystalline limestones. 
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II— Dolomite and Shite Group, — embracing ferriferous dolomites, glossy 
mica-schists, diorite and ehlorite-schists, grey magnesian limestones 
(cupriferous), some white crystalline limestones and erystaHinc diorites. 

IK— Diorite and Horn blende- Schist Group,— embracing coarsely crys- 
talline diorites, tine-grained gnoissoid diorites, diorite slates and hom- 
blemlic or pyroxenic schists, serpentine limestones, and beds of magnetic 
pyrites. 

IT. — Crystalline Limestone and Hombltnde RocJi Group, — embracing 
several varieties of crystalline limestone (apparently without terpentine), 
black, massive hornblende rock, hornblende-schist, and somo diorites. 

V. — Gneiss and Crystalline Limestone Group,— embracing micaceous and 
homltlendic gneisses, white crystalline limestones with serpentine and 
graphite, hornblende rock, some diorites and deposits of magnetite. 

A sixth group, embracing coarst orthoclase guesses, telsites, garnet- A sixth group 
iferous gneisses, pyroxenitcs, crystalline limestones and white quartzo- S^ibed! 
orthorlase rock, with large deposits of apatite, occupies the front portion 
ofLanark County, but this has been tally described in previous Reports. 

The five foregoing groups of rocks occupy distinct and separate 
positions in the country, but at present it is not known whether they 
represent one or more formations. They occur in the relation just 
given, but in what stratigraphical order is uncertain. I can, however, 
distinguish amongst them, besides the Lower Laurent ian of Sir W. E. 
Logan, rocks which, in some respects, resemble those of the AVhite and 
Green Mountain series of New England, as described by Dr. Hunt, hut- 
lines of demarcation between these and the first mentioned are anything 
bat clear. These points, however, will be again brought forward in the 
course of this Report. 

Before proceeding to describe the detailed characters and distribution 
of the rocks in each group respectively, I would direct your attention to 
the accompanying section (see map), which shows the succession in section, 
which they were observed, on a line extending from the mica-schists 
in Levant township eastward through the town>hips of Dalhousie, 
Lanark and Ramsay. The spaces left at the lines of contact between 
the different groups of rocks, are intended to denote the uncertainty 
existing as to their relative positions. 

Explanation of Stction. — On the extreme wot of this section, we have 
the mica-schist group I, dipping at an angle varying from 10° to 45°. 
Separated from this by an elevation of red gneiss (a) is the dolomite and 
*late group II, followed immediately by the diorite and hornblende-schist 
jji-oup HI, with serpentine limestones. Next in apparent succession is a 
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great undulating volume of white and banded crystalline limestone, with 
hornblende rock and schist IV, the whole covering a very large area, and 
finally becoming overlaid by the gneisses and crystalline limestones of 
V. In this last group magnetic iron ores occur at three distinct 
horizon*. 

I. — MicA-sciii8T Group. 

In the Report of Progress tor 1872-73, pp. 157 and 158, I briefly 
alluded to this group, stating that the distribution of the rocks com- 
posing it was being worked out in the townships of Levant and 
Blythfiold, and hoping that in a succeeding Report something definite 
might be said concerning them. Hut after a careful examination of both 
Palmerston and Levant, where they are most largely devcloj>od, I have 
been unable to do much more than to collect some further facts resect- 
ing their distribution in these townships, and to draw the lines which 
may bo said to represent their eastern and western boundaries. 
char»cter*of The series is particularly characterized by an abundance of mica, which 
tfnmp. varies from large foliated plates of a silver}* white colour to very small 

scales. The lowermost beds are grey quartz-schists with partings of 
brownish mica, and with a few intcrstratifiod beds of impure sandy lime- 
stone. Next in frequency are friable quartzose schists, and silvery-white 
foliated mica-schists with clusters of coarse gurnets. Amongst these 
last are several interstralified bands of sandy, white, and easily disinteg- 
rating crystalline limestone. 

The whole of these schists and limestones constitute a belt averaging 
about one and a half miles in breadth in the townships of Palmerston 
and Levant. Their strike is in a north-easterly and south-westerly 
direction, and their dip, which is steady to the eastward, varies 
from horizontal to an angle of 45° ; this last dip occurring apparently 
towards the summit of the series, or on the eastern side of the 
belt. In most of the schists garnets air abundant; but, so far, I 
have been unable to recognize in them the minerals chiastolite and 
staurolitc, so characteristic of the White Mountain sorics. Further, 
the attitude of these schists in the townships named is worthy of notice. 
Instead of the rounded ridges of rock and undulating character of* the 
country so generally observable in the area** occupied by the Laurentian 
gneisses, we have in Palmerston, Levant ami Blvthheld, abrupt escarp 
ments, ledges and steps of rock, much resembling the conditions observed 
on approaching limestones o f Lower Silurian age. Towards the summit 
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of the mica-whist group, but in what relation is unknown, there occurs 
a considerable thickness of a brownish, sand}-, crystalline limestone, 
filled with white siliceous layers and patches. In this no stratification is 
observable ; but its general course can in most cases be made out, with 
a little care, by means of the siliceous fragments. Having thus given 
the general appearance and characters of the rocks forming this group, I 
shall now proceed with some local details. 

The silvery white mica-schists are largely developed to the westward Distribution of 
of Robinson's Lake, in Levant township, on the government road leading mica nchut 
into Palmerston, and are here highly ^arnetiferons. The dip here 
seldom exceeds an angle of 45°, and is steady to the eastward. The out- 
crops of*the strata form abrupt ledges or escarpments, down which the 
road winds, and some of which are fifty, eight}' and even one hundred 
feet in height. The whole of the rocks are more or less rust-colourod 
on their weathored surfaces, but are more particularly so at or towards 
the base, and amongst the quartzose schists and slates. The strike 
in general is a very little east of north and west of south, and with 
this course they extend south-westward through Levant into Pal- 
merston, and cross the road leading up from McLaren's Depot Shanty. 
Beyond this point they are lost sight of, and appear to be cut off or 
interrupted by the groat red gneiss area of tho Crotch Lakes and the 
Mississippi River. (See map.) To tho north-eastward in Levant, wo 
again come upon an extension of tho same belt, on the eighteenth lot, in 
the fourth concession. Here, there is a great development of the bril- 
liant, coarsely foliated mica-schist, but with only a few scattered garnets. 
The dip is at an angle of 45°, but varies in direction from south-east to 
north-east, caused probably by some local disturbance of tho strata. The 
rock when freshly fractured has a glimmering or glistening appearance ; 
at the surface iln colour is in general greyish-brown. On this lot it is 
apparently overlaid by a band of whitish-brown, sandy, crystalline lime- 
stone, everywhere characterized by intcrstratified layers and bunches of 
opaque, white chert, or quartz, and tremolite. This band, however, does not 
appear to be large. On tho west half of lot twenty, in the fourth concession 
of Levant, the schists strike E. N. E. and W. S. W. The strata here are 
rust-coloured quartzose schists, and very coarse, whitish, calcareous schists 
tome in, associated with some bands of white crystalline limestone. It 
» of importance to note here that the schist becomes charged with 
calcareous matter on approaching tho bands of limestone on either 
»ide. North of this, on the twenty-first lot in tho fourth concession, and 
apparently beneath the bands of limestone just noted, grey, speckled 
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micaceous gneisses appear, striking E. N. B. to the north branch of the 
River Clyde. In the bed of this stream, on lot twenty-two, there occurs 
an outcrop of a greenish and pinkish crystalline limestone. 

Round Lake lies diagonally across the twenty-fourth lot of the 
fourth concession of Levant, its north-eastern and south-western ends, 
however, being respectively in a portion of lot twenty-five in the third, 
and lot twenty-three in the fifth concessions. The shores at the south- 
western end, and along the whole north-western side of the lake, are 
occupied by grey micaceous and very quartzoso gneisses, striking to 
the north-eastward, and dipping at an angle of 60° to the south-east- 
ward. On this strike the gneisses, followed by the coarse mica-schists, 
Clyde uke. continue through to Clyde Lake, situated on the boundary line Between 
Levant and Blythfield, on the second concession line of the last town- 
ship. The strike, however, on approaching Clyde Lake, becomes 
more northerly, and even north-westerly, and there is every indication 
of a general change in the course of the whole belt. But this fact yet 
remains to be proved by future exploration in Blythfield. I may here 
mention that the section given by Sir W. E. Logan, in the Geology of 
Canada, 1863, p. 29, was made just five miles to the north-westward of 
Clyde Lake, namely, at the High Falls on the Madawaska, a tributary of 
the Ottawa. Sir William clearly states that hero "the dip of the strata 
is pretty constant in direction," and is "from twenty-five to forty-five 
degrees oast of north, varying from fifteen to thirteen degrees." This 
statement, taken in connection with what I have already said respecting 
important the chan -e in strike of the rocks at Clyde Lake, further supports the 
strike. probability that the whole group of rocks undor description, on leaving 

Levant run north-westward through Blythfield, and cross the Mada- 
waska some distance to the west of and Mow the rocks composing the 
section at the High Falls. Further, respecting this turn in the course 
of the rocks, it is to be observed that as far to the north-eastward as 
Arnprior, at the mouth of the Madawaska, over twenty miles distant in 
a direct line from Clyde Lake, the same indications of a general turn are 
visible, and bands of limestone, which, as far as this place, have had 
a constant strike to the north-eastward and dip to the south-eastward, 
thence are trending north and north-westward, with dip to the east and 
north-eastward. But on this most important point I shall speak at 
greater length in a subsequent part of this Report. 

The whole country occupied by tho mica-schist group in Levant is of 
an exceedingly rough character. The greater part of it is still thickly 
timbered, and roaids are few and far between. Hence the working out of 



in Levant. 
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geological details was everywhere attended by much difficulty. Towards 
the south-western extremity of the belt, however, in the township of 
Palmerston, the country is better cleared, and the succession of the strata socccwion of 
better seen. I shall, therefore, before dismissing this subject, give some p^mentoi" 
further notes on the apparent soquence of the rocks on the mad which 
runs north-westward through this township, from McLaren's Depot 
Shanty near the Mississippi River. On this road, and on the sixteenth 
lot of the ninth concession of Palmerston, we come upon the sandy, 
brownish and cherty limestone band, which marks the eastern boundary 
of the mic&-schist group. This is undoubtedly a continuation of the 
the band seen to the westward of Robinson's and Joe's Lakes in Levant. 
With this limestone in Palmerston, from the lot just mentioned to lot 
number seventeen in the eighth concession, there is associated a very 
large amount of pure, white-weathoring orthoclase and quartz rock. This 
occurs in great bedded masses, as well as in detached lenticular patches 
in the limestone. In intimate connection with both of these rocks are 
bands of speckled hornblende slate, rock, or schist, in which the horn- 
blende occurs in distinct crystals of a* greenish colour, in a matrix of a 
greyish-white or pure white granular feldspar, which I take to be oligo- 
elase. The strike of these beds is to the N. E. or E. N. E., with south- 
eastward dip at an angle of 45°. Further along the road, at a point 
where Antoine's Creek crosses it, on lot eighteen of the eighth concession, 
the rock on either side is a similar speckled hornblende slate, strongly 
rust-colored, and with partings of small-scaled brownish mica. No lime- 
stone was observed hero. A short distance beyond this again, on the 
right or east side of the road, is a high escarpment of sandy, brown- 
weathering mica-schist, dipping at a very slight angle to the eastward, 
and having some impure beds of limestone interstratified with it. Such 
strata continue for a considerable distance as an escarpment along the 
right of the road, while to the left, in a position beneath them, sandy 
crystalline limestone and white orthoclase rock again come in. 

On lot twenty-three of the eighth concession we have a similar 
rust-colored series, and much of the rock is a micaceous quarto schist. 
Here also there occurs a large area of a similarly coloured orthoclase 
and quartz rock, which would appear to bound or limit in this direc- 
tion the more schistose division of this group. Immediately to the 
north-westward of this rust-coloured orthoclase rock, in portions of 
the twenty-fourth, twenty-fifth and twenty-sixth lots, in the seventh and 
• eighth concessions of Palmerston, the fine-grained, greyish-white gneisses • 
come in, in considerable thickness. They are hero directly on the strike 
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Addington 
Road. 



of those we havo previously described a* occurring at Round and Clyde 
Lakes in Levant, whore the}' likewise form the western boundary of the 
mica-schists and quartz slates. In Paimerston, however, they are much 
more distinctly seen, and I was enabled to study them in greater detail. 
On lot twenty-five, and a part of twenty-six, in the eighth concession, 
these gneisses were the only rocks observed. Their weathered surface 
is of a light greyish or white colour, glistening in places from the 
presence of minutely divided mica. On fracture, they are seen to be 
composed chiefly of finely granular, translucent quartz, together with 
small scales of black mica, and a few gamots; grains of magnetite are 
also abundant; and the occurrence of this mineral first led me to institute 
a comparison between the micaceous gneisses of Paimerston, and 
certain schists occurring on the Addington Road, in the townships 
of Kaludar and Barrie, immediately above a groat thickness of green slate 
and diorite belonging to Division B. of the Hastings Series. In Kaladar 
and Barrie townships the slato everywhere contains disseminated 
crystals of magnetite, and is closely associated with a sandy mica- 
schist, which often becomes a conglomerate. In this conglomerate the 
pebbles are flattened and lengthened out along the plains of bedding 
and give a peculiar jagged aspect to the weathered surface of the 
rook. In Paimerston, wo find similar rough-surfaced zones running 
through the fine-grained gneisses or sandstones. These [, at first sight, 
thought wore due to the weathering out of siliceous or tremolitic layers 
in tii© rock, but on closer examination I found that they consisted 
of detached lenticular fragments of quartz, distributed in clusters 
along certain planes of bedding. The matrix in which these fragments 
are embedded is further moro micaceous than other portions of the rock, 
and in some specimens of this nature, subsequently compared by me 
with the schist enclosing decided pebbles on the Addington Road, I 
found that the former only differed from the latter in being firmer, and 
of finer texture. The matrix in both cases might correctly be called a 
micaceous sandstone, and it is not unreasonable to suppose that the 
same agency which has changed a loose friable schist into a firm, 
massive gneissoid rock, should also havo considerably altered the con- 
dition of the enclosed pebbles. Looking, then, at the jagged- weathering 
schists in Paimerston in this light, I am strongly impressed with their 
resemblance to a portion of the schists on the Addington Road, and 
think it extremely probable that tho conglomerate is hero also repre- 
sented in an altered form. This point, however, has such an important 
bearing upon tho position and sequence of the whole group of rocks, 
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that I hesitate to do more at present than hint at the probability. I 
may, however, state that should such prove to be the case, it will place 
the whole mica-schist group in a position towaitls the summit of the 
thorite rock and green slate series of Division B, (Report of Progress, 
1866-69, p. 140) and beneath the grey calc-schisls and impure lime- 
stones of Division 0. of the Hastings series. 

Beyond these gneisses or micaceous sandstones in Palmerston, the 
measures could not be clearly made out. They, however, appear to con- 
sist of a repetition of strata similar to what have been already described, 
namely, sandy-weathering limestones, white quartzo-orthoelaso rock, 
raica-schiste, and micaceous quartzites. These extend throughout the 
whole country in Palmerston westward to Trout Lake. The general Trout uic«. 
strike of the rocks is to the north-eastward, but the dip is at a much 
steeper angle than that heretofore described. 

To the westward of Trout Lake in South Canonto and Miller town- South canonto 

and Miller. 

ships, a great gneiss area comes in, and forms the boundary of the 
schists in this direction. The lowest zone of rock observed before coming 
to this gneiss area, consists of dark greenish hornblende-schist, with 
layers and patches of yellowish-green epidote; but the rolativo position 
of this with regard to the mica-schist group has not been clearly made 
out.* On the continuation of the mica-schist group to the south west- 
ward, through Clarendon and Barrio, the mica-schists coaso to be a Cbraodoo tad 
characteristic foature, but the associated sandy limestones become exten- 
sively developed. This fact I have already alluded to in describing 
the rocks occupying the Clarendon basin in the Report of Progress 
1872-73, p. 157 et seq. 

In conclusion, I may state that, though varying much in different 
localities, the mica-schist group (I.) may be recognized and traced from its 



position in Levant and Palmerston south- west want through Clarendon, GroupI ' 
Barrie and Kaladar, and thence westward through the southern portion 
of Elzevir to Bridgewater village, and Madoe township, in which latter 
localities it is largely, in fact almost wholly, represented by the schistose 
conglomerates mentioned in my former Reports. The whole distance 
is upwards of sixty miles. 

[Red (rneux Area or Btlt (A.) — This belt of rock, as shown by the sec- R*i trnehw 
tion (see map), separates the mica-schist group (I.) from the dolomite and 
slate group (II.) It appears to overlio the former, and invariably Hhows 



area. 



• For a further description of the aeaociation of rock* in Miller, Clarendon and Barrie towiuhip*. see 
n 1S72 73, p. 142 et teq. 
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the same constant dip to the south-east and east. But extended obser- 
vations on its course for a number of miles, seem rather to show that its pre- 
sent position is due to an uplift or overturned deration of an older gneiss 
series. This gneiss forms a ridge or mountainous belt of country (shown 
on the map) all the way from the Mississippi Hirer, in Palmerston, to and 

Jot'tUk*. beyond Joe's Lake, a lake situated on portions of lots thirteen, fourteen, 
fifteen aud sixteen, in the fourth concession of Levant. The rock is a 
fine-grained granitic gneiss, composed largely of flesh-coloured feldspar 
and greyish quartz, and differing in no respect from most of the gneisses 
heretofore described as Lower Laurentian. At Joe's Lake, the country 
which it occupies is particularly hilly, almost as much so indeed as to form 
a serious obstacle to waggon travel on a road which has been constructed 
across it. Northward of the lake, howover, this hilly tract becomes 
depressed, and as the rock was not obsorved in the adjacent township of 
Darling, it must either disappear beneath overlying rocks, or, conforming 
to the N. W. bend just described as occurring in the mica-schist group, 
run diagonally or north-westward with this group across the township 
of Blythfield. The only other fact worth mentioning respecting this 

Rod humMim. gneiss belt, is the occurrence of red hematite, in places along its 
eastern margin, and immediately beneath the ferriferous dolomites of the 
the next group in succession. This ore, however, has never yet been 
found in anything like economic quantity. It occurs in layers and 
threads in a rone of felspathic rock, which appears to have been at one 
time broken up and re-cemented. The only localities in which I know 
of its occurrence are at Robinson's Lake, and near a small sheet of water 
known as Caldwell's Lake, situated on lot number one in the eleventh 
and twelfth concessions of Levant,] 



II.— Dolomite and Slate Group. 

Immediately following and resting upon the gneiss just described are 
the ferriferous dolomites of the dolomite and slate group. The rocks of 
this group, I may mention at the outset, are unlike any so far met 
R«embi»neeto with in the Lower Laurentian series. They correspond more in their 
^mol th5" general characters with those constituting Division B of my Report on 
Hastings County, and resemble in many points portions of the Huronian 
of Sir W. E. Logan, and of the rocks of the Eastern Townships. Being 
aware, however, how little importance is to be attached to mere lithological 
resemblances as determining in any way the age of a group of rocks, I do 
not mean to convey in this statement anything more than the fact that 
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such a resemblance does exist. The roeks comprising this group are o.n«-d ^ 
largely dolomites, slates, anct grey magnesian limestones, all of which are Group n. 
more or less cupriferous. Subordinate to these are beds of diorito and 
chlorite schist, black chert or homstone, and white crystalline limestone. 
The limestone is clearly interstratitied with the slates in thin bands, and 
likewise occurs above them in considerable thickness. The following 
section, however, will show the succession and relative position of the 
strata: — 

Sequence of Rocks in the Dolomite awl Slate Group, Levant. 

KttTIMATSD THICK.M!**. 



1. Brown and rust-colored dolomites, traversed by 

veins of quartz carrying sulphurate and car- 
bonates of copper 100 to 200 feet 

2. Fine-grained, glossy -black, iron -stained slates, 

with nacreous lustre ; cleavage with bedding. 90 " 

3. Buff- weathering, greyish -white, crystalline lime- 

stone, evenly and thinly bedded 135 " 

4. Slates similar to No. 2 8 11 

5. Crystalline limestone like 3 , . . , 10 11 

0. Slates like No. 2, graduating towards the summit 

into a diorite slate and schist 35 

7. Slates like the last, but with rust-colored sUi- ( 

ceous beds 60 

8. Buff- weathering slaty limestone, with interstrati- 

fied layers of brownish dolomite 30 " 

9. Slates similar to the above, with thin beds of 

black chert 60 M « 

10. Bluish-grey, buff- weathering, and linely mica- 

ceous limestones, much contorted and tra- 
versed by a net- work of small veins of dolom- 
ite and quartz. Beds of pure dolomite are 
also interstratitied. These bear a striking • 
resemblance to the calc schists of Ma doc, 
Tudor and Belmont They are cupriferous. . . 100 to 300 " 

11. Bands of diorite and white banded crystalline 

limestones doubtful. 



12. Appearance of a break in the measures,; rocks 

concealed by swamps 

13. Large area of crystalline diorite (group III) 

Throughout the foregoing section the strike of the rocks is almost north aiK i 
»nd south, or a very few degrees to the east of north, and west of south ; 
toe dip i 8 constant to the eastward, and at angles averaging 45°. With 
this strike and dip, they extend from the neighborhood of the Mississippi, 
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Breadth of the 
belt la Levant. 




Pure white 

dolomite. 



North 

Sherbrooke. 



Dlorite. 



on tho tenth and eleventh lots of the tenth concession of Palmeraton, 
northward, through North Sherbrooke and ftevant, to the twenty-second, 
twenty-third, and twenty-fourth lots of the third concession* of 
Darling. Tho breadth of the whole belt through Levant is about one 
mile, but on reaching the last -named township, it appears to have a 
greater spread. The most frequently recurring rocks, are tho brown 
weathering dolomites, slates and diorites, and these are more or less 
cupriferous throughout their whole range. I shall now proceed to give 
some local details respecting their characters and distribution. 

In Palmerston, immediately to the south of the gneiss belt (A), and 
consequently in the same relative position as the rocks in Levant, of 
which a section has just been given, this group is represented by 
dolomites, brown -weathering ferruginous and glossy slates, white and 
greyish crystalline limestone, and some speckled diorites. The whole of 
these, however, are here very irregularly distributed, and as the country is 
exceedingly broken and thickly wooded, little could be ascertained with 
certainty respecting their sequence. One fact observed, however, is 
worthy of note, namely, that in this locality-, much of the dolomite 
is of a pure white colour, and of so compact a texture, that it would 
be valuable for ornamental and decorative purposes, if sufficiently large 
Jblocks could be obtained* Through North Sherbrooke to Bobinson's 
Lake, in Levant, tho relative positions of the rocks remain the same as 
given in the foregoing section, and crystalline diorite invariably forms 
their eastern boundary or limit. This hist rock is well seen around the 
bridge over the Mississippi, on the sixteenth lot of the third concession 
of North Sherbrooke. It consists of a pretty uniform, granular mix- 
ture of a greyish or blackish-green hornblende and white-weathering, 
greyish feldspar. In places, however, its structure is granitoid, giv- 
ing rise to a coarsely and irregularly blotched diorite, of very 
striking appearance. Through North Sherbrooke, and a portion of 
Levant, before coming to Robinson's Lake, the condition of the country 
is such that no close investigation was possible, but the general course 



•The following note concerning a specimen of dolomite from Dalhouale is by Mr. Christian 
Hoffmann :— 

The specimen is finely crystalline, white where freshly fractured, but pale brown upon weathered 
surfaces. Through it are disseminated minute crystals of tremolite, occasional grains of quarts, and 
grains and layers of a (rreenish-grey translucent mineral, with a hardness of about 3, which proves to be 
pyrallolite The material for analysis was separated as carefully as possible from the accompanying 
minerals, and after drying at !00" c. gave :— 



Carbonate of lime 



55 36 
4283 
00-75 

i-n 



magnesia 



iron 

Insoluble 



100 02 
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of the belt is marked by frequent moss-covered ridges of the dolomite 
and slate. On Mr. Browning's and Hi'. Gallagher's lots, six, seven and 
eight, in the seventh concession of Levant, however, a splendid op- 
portunity is given for observing the succession of the rocks of this 

Succession of 

group. They commence on the western part of lots eight and ^ " wc " eon ' 
seven, with extensive developments of the ferruginous dolomites, and 
black gloss}- slates, both of which are more or less copper- bearing. ^ 
Between these and the ml gneiss belt (A), the land is depressed and 
occupied by lengthened swamps, so that it is impossible to determine the 
character of the rock that immediately adjoins the gneiss. The greatest 
development of the slate is met with on going eastward from the dolomites, 
and in this direction also, the slate becomes of a greenish colour and gradu- 
ates imperceptibly intoadioritic and ehloritic schist. Towards the eastern 
or upjier portion, buff-coloured, crystalline limestones come in, first 
in beds of only a tew feet, and then in much greater thickness. These I 
examined very minutely for fossils, but without success. Serpentine was 
not observed, but I cannot state positively that it is entirely wanting. 
Still ascending, and towards the eastern portion of lot seven in the same 
concession, and through the centre of lot six, we have an extensive 
development of the bluish-grey, buff-weathering and finely micaceous 
limestones (10 of section). These are undoubtedly a part of the 
dolomite and slate series, and are likewise, frequently cupriferous. 
I mention this fact here, because it has an important bearing 
upon the position and age of the whole group. The underlying dolomites 
and slates, though possessing many characters in common with the rocks 
constituting Division B. of the Hastings series, yet have sufficient points 
of difference to make it possible that they may belong to a distinct 
and altogether different series. But in the case of the grey limestones 
la>t mentioned, their resemblance is so perfect, in every particular, to the 
grey raagnesian limestones of Madoc and Belmont, which in these places d*vMonB°of 
overlie the diorites and green slates of B., (Hastings series) that J have iJriiI > " Ut '*" 
uo hesitation now in including them in this series. Consequently, this 
series in Levant, and that observed in Madoe and Belmont, Hastings 
Connty, may be considered as contemporaneous. In another part of 
thi> Report, the deposits of copper occurring in these n cks in Levant will 
be referred to ; but I may mention here, that lie>ide>. copper they also 
contain gold, as is also the casein the Madoc and Belmont series. On 0wkL 
the lots last mentioned in Levant, namely, lots six anu seven of the 
seventh concession, the grey limestones arc everywhere associated with 
greenstones or diorites, which may either be true bens or injected masses. im-hu?. 
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Those become more frequent and important as we approach the great 
diorite area, which constitute our next mentioned group. The whole 
of the limestones have evidently been greatly disturbed. They arc 
minutely corrugated, and are intersected in all directions by a net-work 
of siliceous and dolomitic veinlets, which weather in relief on the surfaces 
of tho rock and give it a \ ery striking appearance. The disturbances 
have almost entirely obliterated the planes of bedding, but the planes of 
jointing, which are at right angles to the former, are clearly seen. 

On lot twelve of the fourth concession, we again come upon the 
northward extension of group II. Here the grey limestones and dolo- 
mites are well seen, but the slates, probably on account of their occur- 
ring in depressions, are not represented at the surface. The whole 
country to the south-eastward of this lot, namely, through lots eleven, 
ten, nine and eight of the fourth ami fifth concessions, is occupied by 
heavy, massive, dioritie rocks of greyish, mottled, or dark green colours. 
It is to be particularly noted here, that the coarsely blotched varieties of 
diorite are rarely met with in Levant. At the foot of Joe's Lake, in the 
western part of lot thirteen, in the third concession of Levant, we again 
have the ferruginous dolomites associated with slates and chloritic schists, 
and traces of copper were everywhere met with here. Further northward 
on lots sixteen and seventeen of the second concession of Levant, the mica 
Bchists are largely represented, striking a few degrees to the east of north 
with eastward dip at an angle of 45°. The surrounding country here is so 
thickly wooded that the other members of the series were not seen. Across 
the eighteenth lot in the first and last concession of Levant, a large band of 
a rusty-weathering dolomite runs north-eastwanl in a high ridge, 
varying in width from fifty to one hundred yard*. Here, the diorite* 
again form the eastern boundary, the country occupied by them being of 
a very rough anil hilly character. Still to the northward of this lot, 
these rocks run into the township of Darling, and are seen from the 
eighteenth lot of tho first concession, to the twenty-third and twenty- 
fourth lots of the third concession. On the first mentioned lot, on 
the land of a Mr. Elliott, the dolomite is again cupriferous, but none 
of the veins seem to be of any importance. The diorites associated 
with the dolomites in this locality present rather a streaked than a 
speckled appearance, owing to a different arrangement of the feldspar 
and hornblende, and a large portion of the rock i« composed wholly 
of a greyish feldspar. In the third concession of Darling, on 
lots twenty-three and twenty-four, the dolomite* still continue in 
considerable thickness. They cross the Calabogie Lake road, and pro- 
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tably extend eastward to the western extremity of White Lake, but whit* uke. 
bush tires in this direction prevented me from collecting any further de- 
tails respecting their distribution. 1 have already stated that the average 
breadth of this belt of rocks in Levant, is about one mile. In Darling, Breadth of belt, 
however, I find it difficult to draw any. lines which may be said to repre- 
sent either its eastern or western boundary, fin the rocks seem to be dis- 
tributed in a very irregular and confused manner over a large part of tho 
township. Further exploration in this section, however, is needed, and 
until such is completed, little more can be said respecting the continua- 
tion of the rocks northward. 

In conclusion, respecting the dolomite and slate group (II)., I may state, 
that in its course from Palmerston township to Dai ling, its uniformly 
straight northward bearing is remarkable. Its western outline is always 
well defined, while, on the other hand, its eastern one, bordering on tho 
dioritos, is somewhat irregular. Its southward course from Palmerston 
would bring it into contact with the great gneiss area, which occupies 
the southern portion of this township and much of Oso (see map), but 
the contact was nowhere' observed. There is little doubt existing in my 
own mind, that the green slates and dolomites, which stretch from 
the south-western corner of Barrie township southward along the 
Aldington Road, in Kaladar, are representatives of this group to the 



w>uth; but by what windings, or in what way a connection is made oioroapii. 
between them, it is impossible to determine. 

III. — Diorite and Hornblende-schist Group. 

The term diorite is generally understood to apply to a rock consisting Character! of 
of hornblende ami oligoclase, or albite, with little or no quartz. As 
might be supposed, however, there are almost infinite varities, due to 
variations in crystalline texture, and in the relative proj>ortions of the 
constituents ; and mairy varieties are found in the regions under con- 
ftideration. Though it can hardly be said tliat the diorites in this 
group graduate into rocks in which pyroxene is the chief constituent, yet 
there is no doubt that pyroxene frequently replaces the hornblende in 
litem, but in such a manner as to make it impossible to define the limits 
of each rock, or even to distinguish them without constant critical 
examination. The pyroxenie rocks constitute, however, a very small 
portion of the group, which as shown on the accompanying map, 
owupies a large area in |>ortioiis of North Sherbrooke, Dalhousie, 
Levant, Lanark, and Darling townships. It may be separated into fabdiTiriowoC 
three sub-divisions <»r belts, as follows :— Orou i' ni - 
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(1) . Uniformly granular and speckled diorites. 

(2) . Coarse granitoid syenites and diorites. 

(3) . Slaty and schistose diorites. 

The tirst belt constitues the extreme western j>orti(ni of the group, 
and averages perhaps one-third of the whole. It extends from the 
northern end of North Sherhrooke. through the north-western corner of 
Dalhousie, and south-eastern portion of Levant, into Darling township. 
The second belt forms the centre of the group, and forms a range of 
hills, stretching from a point a short distance to the southward of the 
Mississippi River, in North Sherbrooke, through Buthurst, in the 
vicinity of the cluster of small lakes on the River Clyde, in the eighth 
and ninth concessions, and into the south-east corner of Levant. The 
third belt constitutes the remainder or eastern portion of the group, and 
occupies a large part of the centre of Dalhousie and the north-west and 
south-west corners of Lanark and Darling. The whole group extends 
into the last named township, and covers a very large area, which lias 
not yet been examined. 

(1). — Uniformly granular and speckled ' Diorites. — The tirst or extreme 
western belt has been partially described in connection with the dolo 
mite and slategroup (II. ), with which it is intimately connected. It em- 
braces at least three varieties of diorite, all of which graduate into one 
another without any apparent regularity. The tirst, and perhaps the 
most commonly recurring variety, is a uniform mixture of a dark 
coloured, granular hornblende, and greyish, white-weathering feldspar 
(oligoclase?). This combination produces the mottled or speckled-wea- 
thering diorite, to which 1 have several times alluded, in the preceding 
pages, as immediately following the dolomite and slate rocks in North 
Sherbrooke and Levant. Quarts occurs in it more frequently than in 
cither of the two varieties yet to be described. Iron pyrites in irregular 
grains, is nearly always sparingly present, and mica is almost entirely 
wanting. The second variety diners from the first, chiefly in being more 
coarsely crystalline. The feldspar predominates and gives a greyish-white 
colour to the weathered surfaces of the rock, on which the crystalline 
hornblende is very conspicuous. Iron pyrites and some mica is nearly 
always present. This rock occupies a very large portion of the 
western third of the diorite area (see map) in Dalhousie and I^evant, 
ami more especially in the vicinity of the cluster .of small lakes 
ls'tore alluded to. which arc formed by the Clyde River, in the eighth 
and ninth concessions of Bathurst. It graduates imperceptibly into 
the third variety of this sub-division, namely, dint in which the horn- 
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blende almost entirely supplants the feldspar. The weathered surfaces 
are invariably some shade of dark grey or greenish-grey. No distinct 
position ran be assigned to it along the western belt of diorite rocks, 
as it occurs almost everywhere in connection with that last described, 
though most frequently through the south-eastern quarter of Levant, 
and through u large portion of Darling. Iron pyrites in it is abundant 
in finely disseminated grains, and on decomposition often gives a 
strong rust colour to the mass. Quartz is also generally present in 
fine grains. 

(2).— Coarse granitoid Syenites and Diorites. — The central portion of 
the Diorite area is occupied by the coarse granitoid and syenitic varie- 
ties. These are of special interest, as some of them seem to shew gra- 
dations from a true diorite to a coarse hornblendic granite or syenite, 
ami closely associated with them occurs the tirst appearance of ser- 
pentine limestone with weathered forms resembling Eozoon. The rela- FwrmM 
tion of these syenites, and syenitic diorites, to the rocks that imme- ^^, , " ,g 
diately precede and follow them is at present uncertain. Till quite 
recently, i regarded them as exotic masses, or exposures of the infe- 
rior red gneiss series, possibly along the crown of an anticlinal in 
the Diorite group. But subsequent and more extended exploration, and 
the further examination of a great number of rock specimens seems 
rather to shew that the diorites themselves pass by almost imperceptible Tnuvrftionoi 
gradations into these coarse syenitic varieties. The first change in this JSJSuV 0 
direction is marked by the occurrence, in the ordinary diorite, of a flesh 
coloured or red feldspar, scattered irregularly through the mass of 
the rock, in intimate association with the white-weathering feldspar 
(oligoclase), but apparently not a triclinic feldspar. In this variety of 
diorite, a light yellowish-green epidote is also observed, and it continues 
to characterize the rock in all its stages. The association of two distinct 
species of feldspar in the same rock is not uncommon. Von Cotta says, 
" many syenites contain oligoclase, as well ao orthoelase or microcline, 
opening up a transition into diorite, which latter is essentially nothing 
but a syenite containing oligoclase instead of orthoelase. This trifling 
difference, which is usually connected with a coarser texture of the rock, 
may possibly only bo a consequence of the different level at which it 
attained the solid state." And further, in this connection, .Mr. Macfar- 
lane in his Report on the Geology of Lake Superior (Report of Progress 
1866, page 119), makes mention of a granite which "is coarsely granu- 
lar, and consists of reddish orthoelase, a small quantity of a triclinic 
feldspar, dark-green mica and grey quartz." As this reddish feldspar 
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increases in amount, the triclinic feldspar diminishes, and the rock 
assume* more and more the appearance of a Laurentian sj'cnito. Not- 
withstanding, a triclinic feldspar is seldom entirely wanting, and is often 
observed to give its peculiar white, or grej'ish-white weathering charac- 
ter to portions of the rock*. I have already mentioned, that epidote is 
present in the syenite, and both it and carbonate of lime were frequently 
observed coating portions of the rook. A short distance to the south- 
east ward of the Mississippi River, in North Sherbrooke, a coarse red 
syenitic rock, with epidote and small quantities of graphite, crosses the 
third concession line, and extends northward across the river into Dal- 
housie, whence it continuos to a position to the north-west of the Poland 
Post Office, situnted on the twenty-third or twenty-fourth lot of the 
fourth concession. Between this lot and the town line of Levant, syenitic 
rocks are largely developed, and present endless diversities of character, 
south-westward from North Sherbrooke, the}* were followed across Oso 
township into Olden, where they are again extensively developed along 
the line between these townships on lots nineteen, twenty and twenty- 
one of the tirst and eleventh concessions of both township*. 

serpentina I have already mentioned the occurrence of serpentine limestono, 

in connection with these coarse syenites and diorites. It occurs 
in an irregular and disconnected manner along their eastern flank, 
close to where the more slaty and schistose sub-division of the dio- 
rite group commences. The limestone is, for the most part, rather 
coarsely crystalline, and is of a brilliant white colour; but there arc 
also portions of a slaty character, and in these the serpentine occurs in 
layers marking the bedding. Other parts of the same band are of a 
finely granular character, weather brown or blackish, and are probably 
dolomitic. I would draw attention to the fact that the serpentine in this 
band is seldom in a disseminated granular form ; and in this respect the 
band differs from others yet to be described, which occur in a higher 
portion of the series, and which closely resemble the serpentine 
limestones of (irenville and its augmentation. It also somewhat 
resembles a limestone brought from Colo St. Pierre, Petite Nation 
Seigniory, which is likewise associated with coarsely crystalline and 
blotched diorites. It was only observed in two or three localities, 
apparently in the same stratigraphical horizon. On the twenty-third 
and twenty-fourth lots of the third • concession of Ualhousie, the serpen- 
tine occurs interlaminaled with a finely granular uud brown weathering 
crystalline limestone, which exhibits on its weathered surfaces, forms 

- very much resembling Eozoon. Some of the most promising fragments 
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were sliced by Mr. Weston for microscopic examination ; but Principal 
Dawson, to whom they were submitted, could only detect some very 
obscure forms, which he .thought might he Eozoon. A similar limestone 
with serpentine was noted, crossing the twenty-sixth and twenty- 
seventh lots, on the line between the first and second concessions of 
Dalhousie; but in this no Eozoon structure was observed. I, however, 
picked up a loose fragment of limestone on one of the last mentioned 
lots, which, after l>eing digested in a weak bath of acid, displayed this 
structure in a very marked manner. In Darling township, this band 
has not been found in place, but numerous large fragments of limestone 
containing a light 3 T ellowish-green serpentine, were observed in connec- 
tion with some of the diorites. 
(3). — Slaty and schistose Diorites. — The third sub-division of Group III. Are* occupied 

, . ■ n II if , by Hub-dlvlMon 3 

occupies the whole eastern sioe ot the area through Dalhousie, Lanark, ofartmpin. 

an<l Darling, immediately bordering upon the limestones of Group IV. 

In it. the rocks are for the greater part slaty or schistose, but are Rock character* 

occasionally massive. Their prevailing colour on weathering is a 

brownish-green, but on fracture they are black, greyish, or dark green. 

They are all traversed by joints at right angles to the strike of the 

Strata, and in parts of the mass, the joints occur so close together, that 

the rock may almost be said to have a slaty cleavage. One variety of 

these schistose diorites is worthy of special notice. It consists of a 

friable or easily disintegrating blackish-green schist, containing an 

admixture of feldspar and carbonate of lime. The feldspar occurs in 

crystals or grains of a red colour, arranged in clusters or aggregations 

through the mass ; and on the weathered surfaces, these present a great 

variety of forms. The slaty portions of the rock may correctly be 

called diorite slate. This is very fine-grained, and graduates into a 

massive rock, with tranaveive jointing. Associated with the slaty 

portions, and towards the extreme eastern bonier of the diorite area, 

deposits of magnetic pyrites occur in one or two places in Dalhousie. The Magnetic 

distribution of these rocks (2) is shown on the map accompanying this ***" 

report. It has, however, been mentioned that they constitute the eastern 

portion of the area occupied by the diorites of Group III, and that on 

their south-eastward course from Dalhousie, they either thin out, or are 

overlaid by the limestones of Group IV.; as through Oso, and a part of 

Olden, these limestones are seen in immediate contact with the coarse 

granitoid diorites and syenites, which, in Dalhousie, occupy the centre 

of the diorite area. The absence here of the schistose and slaty Absence of 

sub-ill vision 3 

subdivision (3) of the diorite group, which should come in between the 
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limestones and the syenitic diorites, is remarkable; and as it seems 
improbable that in so short a distance a* that from Dalhousie to this 
portion of Oso these rocks should entirely thin out, there must be 
either a fault or an uncomformity between Groups III. and IV. 

IV. — Limestone and Hornblende Kock Group. 

Immediately following these diorites, and at the base interstratified 
with them, is a great volume of crystalline limestone and hornblende 
rocks. This is simply the north-eastward extension of the White Luke 
and Bolton Creek, and Upper Sharbot, Playfairvillo and Lanark bands 
of limestone whic h are mentioned in my last report (Report of Progress, 
1873-74, page 104). These bands formerly considered as distinct, have 
since been proved to represent merely separate portions of one outcrop ; 
consequently they will henceforth be described together, as the Sharbot 
mfuurk Lake, Playfairville and Lanark limestone band. Considering the imj>ort- 
anco of this limestone, and that it differs both in general character and in 
appearance, as well as in many minor details, from any of the bands yet 
met with, I have placed it, with its associated rocks, in a distinct group. 
The area it occupies is number four on the map accompanying this 
report. It will at once be noticed that its distribution presents more the 
appearance of a great undulating sheet, than that of the single outcrop 
or upturned edge of a band. If the former, then, it must be referred to 
a more recent and unconformable system of rocks than that uj>on which 
it rests, but if the latter, it must represent an outcrop that is extended 
in undulations beyond the limits of its true horizon. The greatest width 
occupied by this group is from seven to eight miles in Dalhousie and 
Lanark, and, with one exeeption, the limestones are seen throughout; 
this exception is a comparatively narrow strip occupied by a belt of 
hornblende slate rock. This great breadth of limestone, however, is 
seen to lessen rapidly both to the north-eastward in liamsay and to the 
south-westward in South Sherbrooke and Oso townships; and this fact, 
I think, renders the basin or shallow trough form of the deposits 
more probable. It may appear strange that this basin form should 
not have been at once observed by the successive dips of the strata 
on approaching the eastern and western limits of the area; but when it 
is stated that the strata are as often inverted or overturned as otherwise, 
and that it is only towards the central portion of the area that opposite 
dips denoting undulations occur, the difficulty of arriving at any positive 
conclusions respecting the true position of the rocks will at once bo 
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recognized. Leaving this, then, as yet an open question, I shall 
proceed to give the general characters of the rocks constituting the General 

1 character* of 

group. They are as follows, in what appears to be the ascending Group IV. 
order :— 

1. Highly crystalline, striped or banded limestone, thinly and evenly Handed 
bedded, showing alternate white and bluish-grey colours, and varying 

in texture from eoarsel}' crystalline to very fine grained.* Much of this 
limestone might be correctly termed flaggy. In it the stratification is 
everywhere most distinctly marked by the light and greyish bands, and 
in this respect, as well as in the very few minerals it contains, it differs 
from the limestones which constitute a part of the succeeding gneiss 
and limestone group. The only minerals observed were tremolito, iron 
pyrites, and graphite, the last being always finely disseminated through 
the rock Towards its junction with the diorite rocks last described, 
there are several thick bands of a blotched crystalline diorite, apparently 
interstratified with it, but whether these are truly interstratified masses, 
or merely outcrops or protrusions of the underlying diorites, is un- 
certain. Towards the summit the limestone is less crystalline, and 
assumes a uniform greyish colour, when it much resembles portions of 
the grey calc-shists of the Hastings series. 

2. Brown- weathering, crystalline, magnesian limestone, abounding Doiomiu 

, _ _ i „ , . . abounding in 

in tremolito. j On fresh fracture the rock varies from a pure white to tremolite. 
a flesh-red colour, and is of a rather coarsely granular texture. The 
tremolite occurs in interstratified layers or beds, which weather out in 
strong relief, and give the whole mass a very rugged appearance. This 
rook is very similar to some seen along the north shore of Hog Lake, 



* Mr. Hoffmann has examined both the bluish-grey and white layers of a s|>ecimen of this limestone, 
from the twenty-first lot of the tenth range of Lauark. The former contained finely disseminated 
graphite, (the cause of their colour) and likewise a considerable quantity of tremolite in crystals, some of 
which were more than half an inch in length. The white layers, however, were free from graphite, bnt 
contained a little tremolite in microsco|iic eryittals. Minute grains <"f glassy quarts were also found 
in both the grey and white layers. The material for the following analyses was freed as carefully as 
possible from impurities, and dried at 100- C : 

Orey Layer. White Layer. 
Carbonate of lime 7? :» 90S8 

magnesia SO'57 832 

Iron 78 51 

Graphite 16 

Insoluble 120 DO 

100 16 100 11 

t A specimen of this dolomite, from the twenty-second lot of the eighth range of Lanark, has been 
sualysed by Mr. Hoffmann. It was aeisanteu as far as possible from tremolite, and af Mr drying at 100* 
C give : 

of lime 52 It 



, .... ma4rne sia 42 10 



Insoluble S-78 

100 80 
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south of Madoc, and to others in Clarendon and Palmerston townships. 
In Lanark County it is confined to one particular horizon, and appears 
to occupy a position immediately at the summit of the bunded or 
striped limestones. 

JJ^ b,endie (3.) Black hornblende rock, slate and schist, of the following distinct 
varieties : 

a. Massivei black and finely white-speckled hornblendic rock, con- 

taining gre3'ish-white feldspar in a minutely divided state. 
The whole rock is finely granular, and much resemble* a 
trap. 

b. Black and greenish hornblende slate and schist, with partings of 

brownish mica, and sometimes holding garnets in abundance. 

c. Coarse and finely crystalline masses of green and greyish-green 

hornblende rock, containing small quantities of whitish feldspar, 
pink or white calcito, iron pyrites and quartz. This rock, by 
the addition of a greater amount of white feldspar, passes into 
a coarse diorite. 

d. Fibrous or columnar hornblende rock, of a greyish-black colour 

and finely speckled character. This splits into long splintery 
fragments. 

These four varieties of hornblende rock form a licit of considerable 
thickness immediately above the rugged weathering magnesian lime- 
stones (2) last described, through the whole of Lanark County, and have 
interstratified with them a few subordinate bands of white crystalline 
limestone. A greyish-white feldspar is generally present in a finely 
divided state, and this gives a whitish, speckled appearance, to the 
weathered rock. This feldspar is probably either albite or oligoclase, 
but it occurs in such minute grains that it is almost impossible to 
separate a sufficient quantity of it for analysis. In the fibrous varieties, 
the crystals of hornblende lie roughly parallel to one another, and 
there is a larger admixture of white feldspar. I was struck with 
the resemblance of this last variety of hornblende rock to the fibrous 
diorites of Elzevir and Madoc, which form a part oT division B. of 
my Report on Hastings County, (Report of Progress 1866-69, page 
149) the only difference between the two being in the colour of the 
hornblende, which in the latter localities is greenish, instead of grey 
or black. 

Banded (4.) Striped and banded crystalline limestones, similar in character to 

■imiiarto those forming the apparent base of (1.) They have interstratified with 

No. 1. 
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them rust-coloured hornblende schists, which constitute fahlbands,* 
and a few beds of a feldspathic character. This zone of limestone may 
be a repetition of (1), but occupies a separate and distinct area. 
The sub-divisions 1. 2, 3, 4 of Group IV.. will now l>e considered in snb-division* of 

1 Group IV. 

greater detail. 



(1.) Striped or Banded Limestones— These are the lowest rocks of 
the group. They immediately succeed the schistose sub-division of the ®£\ 
Die-rite Group III., at a groat number of points both in Dalhousie and 
Lanark, and are also interstratified towards their base with masses 
of a blotched and speckled diorite, similar in character to much ot 
that found in the underlying group. The banded structure already 
alluded to is generally very uniform and regular, but in places 
where the limestone is affected by local disturbance, it is corrugated 
or wavy. The rock splits readily in the direction of these bands, 
and affords flag-stones of large size. Towards its upper portion the fl a gitaw 
stratification is not so evident, and the limestone is more uniformly 
white and crystalline. In its distribution it is affected by so many 
undulations that it is difficult to select a portion which will, with 
any degree of accuracy, represent its approximate thickness. But 
from close measurements taken at several points, where the band 
suddenly assumes a vertical attitude and greatly narrows in surface 
width, I cannot estimate its thickness at less than from 5,600 to Thickness of 
6.000 feet. This thickness, however, would of course be considerably 
reduced should any sharp folds repeating the strata be hereafter detected 
in this local it}'. The position where these measurements were made is 
close to the line between the townships of Lanark and Ramsay, in the 
second concession of the first-named township, and from lots twenty- 
two to twenty-five inclusive. This portion of country, as may be seen 
by reference to tho map, lies between Indian Creek, a tributary of 
Taylor's Lake, on the north-westward, and another small creek, also a 
tributary of the same lake, but un-named, to the south-eastward. Indian 
Creek forms a natural dividing line l>etw r een the limestones and a series 
of underlying gneisses, schists and slates, while the smaller creek to the 
south-eastward likewise separates the former from the overlying, brown- 
weathering tremolitic limestone (2). Across the whole of this area the 
strata are vertical, but remain so only for a limited distance in the vortiou 
direction of their strike, which is here very nearly east and west. From 
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this position they pass eastward through Ramsay, and follow the general 
course of Indian Creek, on the south side, towards the Mississippi River, 
where they are lost sight of beneath the Lower Silurian limestones. 
Through Ramsay tho dip varies from 45° to vertical, but the thickness 
apparently remains about the same as that already given. When the 
banded structure becomes corrugated or wavy, the limestone much 
resembles the Arn prior marble. The limestone at Arnprior belongs 
to a band which is largely developed at the mouth of the Madawaska, 
in the township of MacNab, on the Ottawa- River. Sir W. E. Logam 
in describing it in the " Geology of Canada, 1863," page 823, says: — 
" In MacNab, on the Ottawa, there is a great extent of crystalline 
limestone, which is coloured of a bluish-grey, from an admixture of 
plumbago. This colour is irregularly distributed, some portions being 
nearly black, and others almost white, so that tho rock often presents 
a striped or barred appearance. In many cases, however, the beds 
are very much corruguted, and sections of it exhibit curious compli- 
cated patterns like the grain of certain wood; the white, bluish-grey, 
and black colors, being arranged so as to give very pleasing effects." 
This limestone also contains, according to Sir William, a little tre- 
molite. I give this quotation for the purpose of comparison, as it is 
very probable that the Lanark and Ramsay bunded limestone, and 
the Arnprior striped, wavy and corrugated limestones, are l»oth parte 
of tho same great band. This fact, however, cannot be determined by 
actual observation, owing to the intervention of the uncomformable 
Lower Silurian rocks, which occupy the country from Ramsay to within 
a short distance of Arnprior. From tho last outcrop of limestones in 
Ramsay, to Arnprior, the distance in a direct north line, is between 
twelve and thirteen miles. From Arnprior, they extend north-westward 
along tho Ottawa River for some distance, and dip at a slight angle to 
tho north-eastward. This north-eastward dip is pretty constant along 
the western side of the Ottawa River, through Horton and Ross; but 
in this direction, there occurs a great change in the strike of the rocks, 
from that existing in the Counties of Frontenac and Lanark. This has 
already been noted in Levant, (page 120) from which it will be seon 
that it affects a great thickness of strata. But to return to Lanark 
County, westward from Indian Creek, the northern boundary of lime- 
stonos extends to the township of Darling, which it enters about lots 
one or two in the ninth concession. Here, the strike suddenly changes 
from westerly to south and south-westerly, and the dip abruptly from 
vertical to angles of from 30° to 45°. So very abrupt is this change in 
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the course of the rocks, that they appear at first sight to ahut or run 
against the dioritc hills of Darling township, which belong to Group III. 
From this position they extend south-westward through Lanark and 
Dalhousie in numerous undulations, and cover a very large part of both 
townships. In the seventh concession of Lanark, about three and a 
half miles westward from where they were first measured, the\* have a 
breadth of three miles and a half. Still further in this direction, on the 
line between Lanark and Dalhousie, another measurement showed them 
to occupy a widtlf of four miles ; while in the fourth concession of 
Dalhousie, they were found in undulations over a transverse measure- 
ment of three and a hall miles. These measurements prove the 
limestones to be of great thickness, and. I think, support the estimate 
already given. Further to the south-westward, on the line between 
Dalhousie and North Sherbrooko, the band narrows to one mile and a 
half. This is caused by the protrusion of a mass of red syenite, or 
syenltic gneiss, which occupies a pear-shaped area in the south-eastern syenite 
quarter of the last named township (see map). The band encireles this 
MM or dome of gneiss, from which the limestones appear to have been 
removed by denudation. On the north-western side of it, in North 
Sherbrooke, the limestones gradually thin out toward the third and 
second concessions, and arc finally lost sight of. The dip, however, 
where last observed, was very slight, and to the south-eastward. A line 
of elevation, marked either by a broad, low anticlinal, or by protrusions 
of blotched and coarsely crystalline diorito, extends from the mass of vmnOy cr>»ui 
red syenite, north -east ward through the centre of the limestone in Dal- i " od '" **" 
housie and Lanark. 

As these singularly blotched dioritcs occur in close connection with 
the limestones, they may be noticed here. They were first observed at 
the northern extremity of the syenitic protrusion at Barber's Lake, ruWb uke. 
a small sheet of water situated in lots three and four in the ninth 
concession of Dalhousie. In this locality they are very coarsely 
crystalline, and are composed chiefly of large masses of a greyish-black 
hornblende, and a white- weathering feldspar ; mica and iron pyrites 
are also generally present. Further northward, in the eighth con- 
cession, they are not so coarsely crystalline. The} , are also seen 
crossing the Mississippi River, at its expansion, in the sixth and 
seventh concessions of Dalhousie, and arc again very coarsely crystal- 
line. Northward from this point, similar rocks occur immediately to the 
westward of Watson's Corners in Dalhousie and Ilopetown, in Lanark 
township, where they vary in texture from coarsely crystalline to Hoptto * 1 ' 
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tine-grained. Lastly, they wore observed in the vicinity of two small 
lakes in Lanark township, the tirst on the line between the seventh and 
eighth concessions, and on the twenty-second and twenty-third lots, and 
the second on the line between the sixth and seventh concessions on 
lots number twenty-four. Their further northward extension would 
cany them into the diorite region of Darling township. 

In conclusion, respecting the striped or banded limestones (1), I may 
state, that they again occur in a south-westward direction from North 
Sherbrooke, in Oso and Olden townships, and immediately to the south- 
ward of Cross Lake in Kennebec, also on the Addington Road in Kaladar, 
a short distance above the boundary line of Sheffield. Between these posi- 
tions, however, there occur some intervals in which no limestone was 
observed. The distance from the exposures on the Addington Road in 
Kaladar to Arnprior on the Ottawa, is, as nearly as possible, seventy 
miles in a direct line. 

(2.) Brown-weathering Tremolitic Dolomite. — These brown or black- 
ish-weathering dolomites immediately overlie the banded limestones. 
Their general characters have already been given on page 141, where 
they are stated to be especially characterized by the abundance of 
tremolile they contain, and by their very rugged or jagged surfaces on 
weathering. I now wish to add some details respecting their distribu- 
tion. The band or belt was closely measured at the same favorable point 
in Lanark as was chosen for the measurement of the banded limestones. 
The rocks are here in a nearly vertical attitude, and are well exposed 
along the lino between the second and third concessions on lot twenty- 
Estinutod thick- one. From this measurement I estimate the thickness of the band 
to be from 1,000 to 1,6*00 feet. From its position on lot twenty-one, it 
extends eastward through lots twenty-one, twenty and nineteen of the 
second concession of Lanark, to the "Floating Bridge" over Taylors' Lake, 
whence it runs north-eastward through Ramsay. Through this town- 
ship, the dip of the rocks continues steep, but their outcrop is often con- 
coaled by swamps. Consequently they do not form so marked a feature 
as in Lanark and Dalhousie, where they are exposed over wide areas. 
It will be an interesting point to investigate whether or not this zone of 
dolomite is represented at or around Arnprior. as, should such prove to 
bo the case, we might be assured that the limestones of Lanark and 
Renfrew Counties were parts of the same great group. Westward from 
the point in Lanark where the band under consideration was measured, 
it is also influenced by the change in strike referred to when describing 
the distribution of the banded limestone (1) Through, the western 
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half of the twenty-first lot on the third, and eastern part of twenty in 
the fourth concession, they ahruptly strike to the southward, with 
an eastward dip varying in inclination from 10° to 20°. This great Low angle tfdli 
lessening of the angle of dip causes the band to he much spvead out, 
and it continues to form a conspicuous series of ridges to the, south' 
westward through Lanark and Dalhousie. On lots eighteen in the 
eighth and ninth concessions of Lanark, a short distance to the north- 
ward of Mud Lake, it is very extensively developed, and presents the 
appearance of a seines of rough jagged- weathering escarpments. At the 
village of Middleville, on the sixteenth lots of the fifth and sixth conces- 
sions, it forms a well marked ridge, which runs in an east and west' 
direction, the rock dipping at an angle of 45° to the southward. Fi*>m 
this position the course south-westward is marked by a series of swamps 
which extend to the Clyde River and Hope town Road. On this road, 
however, through the eastern part of lot oloven in the eleventh and 
western part of lot twelve in the tenth concessions, they are again 
seen in great thickness. The stratification of the dolomite here is most weii nuu-kcd 
distinctly marked by thin layers, or by thicker beds of white-weathering " tr * Uftc * u,m * 
tremolite. The strata dip at angles of from 15° to 45° to the east wan! . 
From this point they continue to run south- west ward, in the direction 
shown on the map, through the eleventh and twelfth concessions of Lanark, 
and first, second and third concessions of Dalhousie; forming throughout a 
prominent ridge, or series of ridges. In places, particularly on the sixth 
and seventh lots of the first and second concessions of Dalhousie, the bed- 
ding is very slightly inclined, often approaching the horizontal, and the 
band is spread over an area of considerable extent. Further in this direc- 
tion it reaches the U bend in the Mississippi River, on lots three in the fourth 
and fifth concessions, beyond which its further course through Dalhousie 
is concealed by heavy drift. It is, however, again extensively developed Heavy drift 
to the southward of the protrusion of syenite in North Sherbrooke, and 
occupies a large portion of the eleventh and twelfth concessions of South 
Sherbrooke. The dip hero is at a much steej>er angle than through 
Dalhousie, and there occur several repetitions of the banded lime- 
stones, which are probably due to sharp and overturned undulations 
in the strata. The band then passes into the township of Oso, where its 
course has been already pointed out in a former report (Report of 
Progress, 1873-74, p. 105). The following further details respecting its 
distribution may, however, be now given. On the twentieth lot of the 
sixth concession of Oso, the property of Mr. Davis, just at the line of 
junction with the overlying hornblende slate rocks, the rugged- 
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weathering character of the dolomite is particularly well shown. 
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ic tremoiitic The strike here is north-cast ward, and the dip south-eastward < 45°. 
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From this point tho dolomites extend transversely to their strike, 
north-westward to tho rear of the twenty-tilth lot in the sixth con- 
cession, where they are bounded by an elevated area of syenitic diorite, 
or that variety of diorite in which a red feldspar (probably orthoclase) 
is largely intermixed. The dolomite here is nearly two miles wide, 
and throughout the dip is to tho south-eastward, at an angle of 45°. 
There arc, however, frequent alternations of thinly-bedded, banded 
limestones, which makes it probable that both bands are again and 
again repeated in sharp undulations. There are also interstratificd 
bands of a white orthoclase rock or gneiss, which wero not before 
met with in connection with the dolomite. The immediate junction of 
the dolomite with the syenitic forms of diorite, without the interven- 
tion of the schistose and slaty sub-division of the diorite group (III.), 
is a fact to be specially noted, as it seems improbable that in so short a 
distance as that from Dulhousio to this position in Oso, these latter 
.ifc.ir* creek- rocks should so completely thin out. Bolton's Creek flows through the 

ie line of June- , 

m betwoen the twontv-third lot of the sixth concession of Oso, and its further course 

.loiuite* and " 

oriu*. south-westward is correctly laid down on the map which accompanies 

this report. This course may be said to represent as closely as possible 
tho junction of the limestone and diorite rocks through the greater part 
of Oso. Towards the twentieth lot of the second concession, however, 
the latter rocks cross the travelled road between tho townships of Oso 
and Olden, where they are chiefly syenitic. In this direction, and for a 
considerable distance into Olden, the syenitic rocks are the onlj- ones 
seen, and they appear to graduate into syenitic gneisses. 

The south-eastward limit of the dolomite extends from Davis's lot, 
twenty in the sixth concession of Oso, south-westward to the neighbour- 
hood of the Narrows of Sharbot or Sharbard Lake, and. is seen again in 
this direction on tho long promontory on the western side of the same lake, 
on lots fourteen of the eighth and ninth concessions of Olden. Beyond 

vtabfe break. tnis F ,int tnere nuiKt 06 u great break, as the limestones and dolomites do 
not appear to reach the Godfrey Road, which runs through the centre 
of Olden, about tive miles to the west of the promontory alluded to. On 
this road, however, a great series of speckled hornblende slates and 
schists, with some diorites, are met with, striking almost north and 
south, with slight dip eastward. Those may represent the slaty and 
schistose sub-division of the diorite group. But this point will bo better 
understood by reference to the map. I need only add that the same 
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jagged* weathering band of dolomite is extensively developed on the 
road to and around Arden village, in Kennebec, south of Crows Lake, and 
thence south-westward to the Addington Road in Kaladar, a short distance 
north ot the boundary-line of Sheffield. Further notes on its occurrence 
in these positions will bo given in a future report. 

(S.)—Bomblauie Bock, Slate and Schist.— -These immediately succeed 
and overlie the jagged- weathering dolomites. Their general characters Honibieiidjc 
have already been given on page 142, where they have been shown to con- (JmM«m«Ml 
stitute tour varieties. These varieties seldom occur together, but some- 
times one, sometimes another of them marks the coui'se of the belt. In 
Ramsay, they are well represented, both to the northward and south- 
ward of Indian Creek, on the greater part of its course through the town- 
ship. The chief variety here is the very black massive, sometimes finely 
speckled, hornblende rock, which, however, in some places graduates into 
hornblende slate and schist. On lots nineteen and twenty of the second 
and third concessions, those slates and schists form a well marked belt 
or ridge. They are in part greenish-coloured, and resemble diorite slate, 
but the more schistose portions are ol a greyish-black colour. Garnets 
occasionally characterize one or more divisions of the rock, and by wea- 
thering in relief give the surface of the lnjds a singular tubercled appear- 
ance. The rocks of this sub-division are much more extensively deve- 
loped to the south-westward of Ramsay in Lanark. Dalhousie, Bathurst 
and South Shorbrooke townships. 

On lots sixteen and seventeen in the eighth, and seventeen in the ninth 
concession of Lanark, tbey are seen to immediately overlie the jagged- 
weathering tremoiitic dolomite. Here, they are largely greenish slates 
of a very tine and glossy texture which dip at a slight angle to the south- 
eastward. Above these arc several bands of the coarsely crystalline, 

WW 

greenish-grey hornblende rock, with a little white-weathering feldspar, 
and ealcite in cavities. 

On lots fifteen and sixteen in tho seventh concession of Lanark, the 
Coarsely crystalline, and the fibrous varieties are represented. The fibrous FJbnnw „ r 
variety presents everywhere a remarkable appearance, owing to its ten- aSu"^ 
dency to break into columns, or long splinter-like fragments, one blow of 
the hammer often being sufficient to detach a mass from three to five feet 
in length. The resemblance of these fibrous hornblende rocks to the colum- 
nar diorites of Elzevir and Modoc has been already remarked, and it may 
be mentioned that in tho latter townships they are underlaid by green 
hornblendic and pyroxenic slates. South-eastward of the village of Mid- 
dlcville, through the thirteenth and fourteenth lots of the fifth and sixth 
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concessions of Lanark township, the hornblende rocks are again well 
seen; hut hero the chief rock is the black massive variety. At the Clyde 
River, and on the sixth, seventh, eighth and ninth lots of the second con- 
cession of Lanark, there is another large development of these rocks, and 
they are again seen to rest immediately upon the jagged-weathering 
tremolitic domolite. From this point to their position in rear of Play- 
fairville in Bathurst, they preserve much the same characters as have 
been already noted. 

On lots one and two of the eighth and ninth concessions of Dalhousie, 
and in the adjacent portion of the twelfth concession of Bathurst, nearly 
the whole of the varieties of hornblende rock are represented, and their 
strike would appear to cany them against the protrusion of syenite, 
which has been previously described. They are next extensively met 
with in the centre and towards the western portion of the eleventh con- 
cession of South Sherbrooke, where the rock is a speckled garnetiferous 
hornblende slate, with transverse jointing, and of a deep rust-colour. 
From this position sooth- westward to the "Narrows" of Sharbot Lake in 
Oho, the rock is of the same rust-colour, and forms a particularly pro- 
minent and well-marked belt. At several points in Oso, its contact with 
both the underlying and overlying limestones was well seen, and, from a 

-hickneMof number of measurements made, T estimate its thickness at not less than 
^biendic 2 ()00 fcot 

.imertone above AI>ove this belt of hornblende rock and slate (3) is another of lime- 
! 1 >Tk^?"* HI * rMll< stone and dolomite (4) similar to the dolomite (2) and the banded 
and striped limestone (1) already described. This has been referred 
to in previous reports as the Sharbot, Playfairville and Lanark band, 
but as it is only separated from the lower one by tho comparatively 
narrow belt of hornblendic strata, there is no reason why both bands 
should not be considered as parts of one group. The upper band is 
largely developed throughout the whole of the eleventh concessions of 
South Sherhrooke and of Bathurst. Its banded structure is beautifully 
marked at and around Playfairville on the Mississippi, and at Lanark 
village in Lanark township, in both of which places it would furnish a 
very desirable stone for ornamental purposes or building. The Dal- 
housie iron mine is situated towards the base of this limestone, and not 
far to tho rear of Playfairville. From Lanark village, north-eastward, 
the limestone extends along what is known as the Rosetta and Almonte 
Road, in the course of which it passes through Ramsay township, where, 
however, its banded character is not so marked. In both Lanark and 
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Ramsay townships it is immediately followed by the gneiss of the gneiss 
and limestone group (Y.) yet.to be described, and approaching this gneiss, 
it frequently becomes interstratitied with subordinate masses of red feld- 
spathic rock. It may bo noted here that the deposit of hematite in 
MacNab township, near Arnprior, occurs in a similar striped and banded 
limestone.* 



V. — Gneiss ano Crystalline Limestone Group. 

In the rocks constituting this group the dip is pretty uniform, and 
constant indirection, and the respective belts have distinctive characters, 
by which they may be followed for considerable distances. They imme- FMittraoftodn 
diately follow, and apparently overlie the banded limestones, tremo- 
litic dolomites and hornblende rocks of Group IV. ; but whether they 
really do so is, of course, dependent upon the correctness of the in- 
terpretation of tho very complicated arrangement of these rocks. 
Group V. is a very wide-spread one, and what I have to state at pre- 
sent refers more especially to the distribution of its lower portion, Lower portion . r 

the jrroup. 

or that which occupies the front third of Lanark County. This em- 
braces the three uppermost of the bands of limestone mentioned in 
my last it* port (Report of Progress, 1873-74, p. 104) — namely, the 
Lower Sharbot Lake, Maberly and Bcnnott's Lake band (3), the Crow 
Lake, Rock Lake and Silver Lake band (4), the Bob's Lake, Tay River 
and Meyers' Lake band (5) ; as well as the other small and still higher 
l»and of limestone mentioned in the Report of Progress, 1872-73. p. 1G0, 
—namely, tho Farren's Lake band (G). Thcso limestones, along with 
the associated gneisses, occupy a belt of from ten to twelve miles in 
width, which immediately borders u]K>n the south-eastern boundary of 
Group IV., through the whole south-eastern part of Lanark County. 
To this group Itelong the bands of serpentine limestone, the more 
important of the iron ore and plumbago deposits, and towards its 
summit the great beds and veins of apatite — the three last minerals being 
probably indicative of the presence of both animal and vegetable life Mineral* 
during the period of deposition. This, though imj>ortant, is but one ISwu-Yiio!' 
stop gained, and we have yet to determine the jwwihon which these rocks 
occupy in relation to other portions of the Laurentian system, and to the 
Huronian or other pre-Silurian formations. 
The detailed characters of the rocks of Group V. are best seen in the 



• Subsequent exploration ha* shown that the sub-dlvmion (3) represent* the upiier portion of Group 
HI hrot^cht in by an overturned anticlinal fold, and consequents that the lime*t«ue(0 i* a rvpttitina of 
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Good exposure* south-eastern half of Oso, southern three-quarters of south Sherbrooke 

of thi. rocks of 

Group t. and western half of Bathurst townships-, beyond which they are con- 
cealed, first by deep drift and then by the Lower Silurian strata in 
Drutnmond and Beckwith. In Lanark and llamsay, however, a portion 
of their north-western outcrop is further exposed for a short distance ; 
but this again becomes covered on approaching the line of the Brockville 
and Renfrew railroad, through the oastern portion of this last town- 

section. h hip. They appear to occur in the following ascending order : — 

SURFACE MRASURKKKSiT. * 
Ft Angle of Dip. 

1. Red orthoclase gneiss, nnd hornblendic strata, tie latter 

Bhowing transitions into diorite 3,900 40 p to 60 3 

2. White and highly crystalline serpentine limestone of 

the Maberly and Bennet's Lake l»and, divided into two 
or more beds by interstratified hornblendic gneisses. 
In the limestone the serpentine is abundantly dissem- 
inated in lumps and irregular grains; chrysotile in 
veins, and graphite in scales, are nearly always present. 2,600 40° to 60 J 

3. Hornblendic gneiss, apparently containing two species 

of feldspar, and showing transitions into gncissoid nnd 
granitoid diorites : containing also a great deal of 
epidote in grains or layers, and in places crystals 
and irregular grains of magnetite. The transition 
forms of rock are of endless variety. In this division 
there are some unimportant bands of a sandy crystal- 
line limestone; these occur irregularly, and are not 
marked by serpentine 5.500 60- to 80° 

4. A white-weathering rock, composed very largely 

of a white feldsjMir (oligoclase ?), quartz, and a 
dark-greenish black hornblende. The hornblende 
occurs in finely disseminated crystals, marking the 
stratification, and in aggregations, streaks and patches 
of various forms. This rock is peculiarly character- 
istic of this horizon. The feldspar very largely pre- 
dominates, and gives a chalk-white aspect to the 
weathered surface of the rock 1,500 45° to 8Q 3 

5. A coarsely crystalline white limestone, with graphite, 

iron pyrites, and scales of brownish -yellow mica, 
divided into several beds by interstratified masses of 
rusty orthoclase and quartz rock. This constitutes the 
Crow Lake, Rock Lake and Silver Lake band of lime- 



* Surface measurement is here riven, rather tlian the usual estimate of thickness of the respective 
ruck iu3w>mm ; at* in a region in which the strata arc do often repeated in minor anticlinal* and synclinals, 
such an estimate would probably greatly increase the true thickness. 
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stone. (Report of Progress, 1873-74, p. 104.) Serpen- Ft. Angle erf Dip. 
tine was not observed in it 2,600 60° 

6. A great body of red and dark coloured hornblendic 

tfnfisR, and hornblende roek or diorite,-- as yet but 
imperfectly investigated. Towards its summit it be- 
comes interstratified with small bandx of crystalline 
limestone, and some large deposits of magnetic iron ore. 7,900 45' to GO 3 

7. A very coarsely crystalline white limestone, containing 

mica, graphite and chondrodite, interstratified with 
coloured quartzites, and dark hornblendic bands of 
rock. This is the Bobs' Lake, Tay River and Meyers' 
Lake band, which immediately ovarlies the second fer- 
riferous horizon. (Loc. tit.) 2,600 45 1 to 8(P 

8. Red granitic and dark hornblendic gneiss 2,600 45^ to 80= 

9. A small band of white highly crystalline limestone of 

much the same character as the preceding, and seldom 
exceeding two chains in width. This is the Farren's 
or Sherbrooke Lake band. (Loc. cit., p. 106.) 60-100 60° to 80° 

10. Hornblendic strata, with deposits of magnetite, and red 

orthoclase gneisses 1,300 80° 

11. Red orthoclase gneiss, in which the stratification is 

clearly marked. Towards its summit it becomes thin- 
bedded and fissile, and has interstratified with it beds 
of a pure flesh-coloured calcite, in which black spinel 
occurs rather abundantly. This mineral also is found 
in the crystalline limestones of northern New York, 
where in many places the rocks strongly resemble 
those of North Burgess and Bathurst 3,000-5,000 80° to 40* 

Higher still in the seines than eleven, another calcareous belt occurs, 
and, immediately above it, the true apatite-bearing rocks come in, in Position of 
shallow and often overturned trough forms. Those constitute the sixth 
or highest of the groups of rocks, and have been described in the .Report 
of Progress for 1872-73, p. 160. et seq. 

Throughout the whole of the eleven zones or belts of rock which 
togother constitute Group V., the strike is constant in a north-easterly 
direction, the dip being steady to the south-eastward ; and although the 
characters of some of the rocks in two or more of the bolts are alike, there 
appear to be sufficient grounds for assuming that the foregoing section 
correctly represents a sequence of the rocks in ascending order. This 
probability is further strengthened by what has l>een already stated on rodajja 
page 122 respecting the three distinct horizons of iron ore which occur 
in proximity to the three apparently stratigraphically distinct bands of 
limestone. On the other hand, the statement made by Sir W. E. Logan, 
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in the Report of Progress, 1853 to 1856, page 8, when referring 
generally to tho Laurentian strata, may still be applied to the rocks of 
this group. Sir William says :— ** It is scarcely possible to know, from 
mere local inspection, whether any mass of the limestone in one part, is 
equivalent to a certain mass in another. They all resemble one another 
more or less, lithologicajlv, and although masses are met with, running 
for considerable distances rudely parallel to one another, it is not yet 
certainly known whether the calcareous strata are confined to one group, 
ofteu repeated by sharp undulations, or whether, as is probable, there are 
several groups separated from one another by heavy masses of gneiss." 

In the township of South ShcrbrGoke, the whole of tho rocks of Group 
V., as given in the foregoing section, are represented. A high belt of 
country to the north of the Fall River and Maberly village, is occupied 
by the rod gneiss and associated hornblondic strata 1. Immediately 
along the course of tho same rivor, and a short distance to the north of it, 
are the spotted serpentine limestones 2. These could not be distinguished 
from the limostones of Granville, on tho Ottawa. They abound in veins 
of chrysotile, and the surface of the mass presents a very rugged appear- 
ance from the weathering out of the grains and lumps of serpentine. 
This mineral, however, does not in general mark the stratification of the 
limestone, and no forms comparable to Eozoon were observed. The 
limestone has a very different appearance from the serpentine lime- 
stones described on page 138, as occurring in the diorite and hornblendic 
schist of Group III, in Dalhousie, where forms resembling Eozoon were 
detected in a number of instances. Both limestones, however, are closely 
associated with crystalline diorites. South of tho Fall River, and 
extending towards Silver Lake, we have the hornblendic gneisses, 
gneissoid diorites, and white- weathering gneisses 3 and 4, characterized 
in many places by disseminated grains and crystals of magnetije, and 
towards their summit holding interstratified masses of crystalline 
magnetite and apatite, belonging to the lowest iron ore horizon. 
Next in succession, wo have the Silver Lake band of limestone (5), 
occurring immediately to the northward of Silver Lake, and then the 
third volume of gneiss (6), extending south ward to within a few chains of 
the Tay River. The Meyers' Lake and Silver Lake deposits of iron ore 
are near the summit of this gneiss, and constitute tho second ferriferous 
horizon, followed successively by the remaining members of the group 
(7-11). Thoso have been referred to in an early part of the present 
report, and in previously published reports, when speaking of the distri- 
bution oi the iron horizons. 
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In Bathurst, the^ only portion of Group V". that is clearly seen is that Bathum. 
including and bolow the Silver Lake band of limestone ; the higher mem- ' 
bers being either concealed by a flat cultivated country, by swamps, or 
by the horizontal sandstones of the Potsdam formation. In Drummond, Drummond. 
the greater part of the township is covered by the Lower Silurian sand- 
stones and limestones, but the lowest gneisses of Group V. occur in its 
extreme north-western corner, and chiefly between the Clyde and Missis- 
sippi Rivers. In Lanark township, the lowest gneisses (1) are exten- Lwiwk. 
sively met with immediately to the eastward of Lanark village, whence 
they continue to form prominent hills in a north-eastward direction, and 
to the south-eastward of the Rosetta Road, up to lots twelve and thirteen 
on the twelfth concession line of the same township. On these lots the 
irneisses (1) are suddenly deflected from their north-easterly course to an 
east and west one, and are carried by this turn into Ramsay town- Rw«v. 
ship, where, on lots eleven and twelve in the second concession, they are 
again well developed. From this position they resume their north-east- 
erly course, and were traced up to lots fourteen and fif teen in the fifth 
and sixth concessions of Ramsay. On this part of their distribution, 
namely, from the second to the sixth concession, the rocks form a hilly 
and unfertile belt of country, known by the name of the "Wolf Woiforove. 
Grove,"' which extends also north-eastward to the Almonte Road on lot 
seventeen in the seventh concession. The width of this belt of gneiss width of gnaim. 
(1) through Ramsay was measured in several places, and found to aver- 
age one mile. I believe it very probable, however, that it occurs as an 
over-lurnod anticlinal, the dip being constant to the south-eastward ; 
and if so, then the limestones and hornblende rocks of Group IV. 
must occur in a trough or synclinal form. Immediately overlying 
the gneiss of 1, to the south-eastward through Lanark and Ramsay, we 
find the serpentine limestones of 2, and hornblendic gneisses of 3. The jjypenjine 
terpentine limestones were first met with south of a small lake in the 
eighth lot of the ninth concession of Lanark, whence they wero traced 
to the centre of the ninth lots in the same, and in the tenth concession. 
Beyond this position they wero lost sight of under heavy drift ; but in Ram- 
say, on the ninth lot of the second concession, limestone was again found, 
abounding in a teantiful amber-coloured serpentine. This is undoubtedly 
a continuation of the same band (2), as it occurs in the same position 
relatively to the red gneiss 1. From the ninth lot of Ramsay, serpentine 
limestone continues to the front of lot thirteen in the seventh concession, 
itM course for this distance (four-and-a-half miles) being parallel to 
the south-eastern limit of the gneiss 1. It is underlaid by a very 
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black massive homblendic gneiss, from which, however, it iH separ- 
ated by one or two minor bands of a deep rust-colour. Beneath 
this black hornbleudic gneiss, which has a thickness estimated at 1,800 
feet, there occurs another small band of limestone which seldom exceeds 
thirty foot in thickness, and was only observed through Ramsay ; its small 
dimensions, however, probably have caused it to be overlooked m Lanark, 
Bathurst, and South Sherbrooke. It is not characterized by serpentine. 
From the position of the serpentine limestone (2) on the Fall River 
in South Sherbrooke, to the position in which it was last seen on 
the thirteenth lot of the seventh concession of Ramsay, the distance 
is about twenty-nine and a half miles, and along this whole course 
it is closely followed by the hornblendie gneiss and dioritic rocks of 
3. These last, howevor, become of a somewhat different character 
and appearance in their north-eastward distribution through Lanark 
and Ramsay, which is caused by a diminution of the feldspar, and 
the entire absence of the epidoto. Consequently, in the two town- 
ships just named, the rocks of 3 are chiefly dark (almost black), 
fine-grained, hornblendie gneisses, which towards their upper por- 
tions graduate into black or brownish-black hornblende slate. On 
the other hand, in a westward direction from South Sherbrooke, 
these same hornblende rocks (3), associated with serpentine lime- 
stone (2), become very largely characterized by a yellowish-green 
epidotc, and graduate into a. rock which may be correctly termed 
an epidotic hornblende schist. This fact is interesting as it illu>- 
trates how local changes may entirely alter the general character 
and appearance of a band of rock, and to such an extent that 
it would, without stratigraphical evidence, hardly be recognized as the 
same. Through the south-eastern quarter of Lanark the measures are 
much concealed by swamps and heavy drifts of sand, and it was found 
difficult to determine with certainty which of the divisions of Group V. 
above 3 were represented. The dark hornblendie gneisses of this last 
division, howevor, are very largely displayed immediately to the south- 
eastward of the serpentine limestones (2) in the ninth and tenth con- 
cessions — namely, through lots five, six and seven in the former, and 
six, seven, eight and nine in the latter. Beyond these lots to the south- 
eastward, the whole country falls off in low ground towards the valley of 
the Mississippi River in Drummond township, where, in the immediate 
vicinity of the river, arc great areas of submerged lands, which extend 
along the town line of Lanark in a westerly direction to within a short 
distance of Lanark village. Beyond this river, and to the southward, 
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the Lower Silurian sandstones cover a large area. (Joing down the line 
between concessions eleven and twelve of Lanark, from the middle of 
lots nine to lots four inclusive, alternations of ridges of rock and 
nwampj* valleys are crossed. The ridges are all composed of the Ri<ip*of 
dark hornblendic gneisses, and the valleys in some instances would jrneL* 
appeal- to be occupied by crystalline limestones; but how these last 
arc related to those belonging to divisions 5, 6, 1 and 9, of Group V., I 
cannot at present venture to say. Towards tho south-eastern quarter 
of lot three, in tho twelfth concession of Lanark, is the limit in this 
direction of the dark hornblendic gneisses. They are followed by an 
important band of white crystalline limestone abounding in serpen- serpentine 
tine of a pale yellow or amber colour, which was also oxtonsively 
met with through tho adjoining lot — namely, three in the first con- 
cession of Ramsay, where the serpentine was particularly abundant, and 
in places was clearly interstratificd in the limestone. Here an excava- 
tion had been made in the band for stone for the supply of a lime kiln 
close by, and 1 hud a good opportunity of examining a great number of 
large and freshly-blasted masses of the rock. These showed a great 
diversity in the arrangement of tho serpentine. In some parts the 
mineral occurred entirely as disseminated grains through a pure white 
and saecharoidal carbonate of lime. In others it was distributed in 
lumps or patches from tho size of an ordinary bullet to that of a 
medium-sized cannon ball. Again, the serpentine was interstratified 
with the limestone, and formed a rock of striking beauty. Some forms 
resembling Eozoon were observed in this limestone, but most of them 
were on so large a scale that, upon breaking the rock into pieces, the Eo 
fragments containing the supposed structure hardly sufficed to give 
an idea of an}* definite arrangement of the mineral. I, however, sent a 
small box containing the best of these to Dr. Harrington, for chem- 
ical and microscopic examination. The distance of this outcrop of ser- 
pentine limestone from that already described as occurring on lot 
nine in the second concession, is about two miles and a quarter, 
and as this is likewise the distance between tho limestones of 
divisions 2 and 5, in South Sherbrooke, it might be inferred that 
the serpentine limestone through lot three in the first concession 
of Ramsay, held the same stratigraphical position as 5 in South 
Sherbrooke. But 5 in South Sherbrooke is the Crow Lake, Rock 
Lake and Silver Lake band, which is highly graphitic, and does not, in so 
far as examined, contain serpentine, whilo that in Ramsay, as we have just 
shown, is particularly characterized by this mineral. Further, in Ramsay 
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there are indications of a north-westward dip in the limestones on lot 
throe, which would suggest the possibility of a synclinal form between 
them and the outcrop on the ninth lot of the second concession. This, 
however, I found it impossible to determine, owing to the covered condi- 
tion of the country north-eastward through Ramsay ; while in a south- 
westward direction from lot three in the twelfth concession of Lanark, 
the course of the limestone carries it under the swamps of the Missis- 
sippi River. It was, however, traced through Ramsay to the side line 
between lots five and six of the third concession, where it is still upward* 
of two miles distant from the northern outcrop of serpentine lime- 
stone. -Beyond this outcrop of serpentine limestone, in lots one and 
two of the rirst and second concessions, and lots two and three in the 
hornblende tnir(i and follrt l l concessions of Ramsay, red gneiss surmounted 
rock. by bands of very rusty hornbleude rock have an extensive spread, the 

latter keeping pretty much along the course of the road to Carlton Place 
from the tirst to the fourth concessions. Several deep rust-coloured belts 
of rock were observed in a number of localities through the southern 
part or front of Ramsay, and it is possible that these may mark the couj-sc 
of one or more of the ferriferous horizons of South Shcrbrooke ; but 1 
am not aware of any trustworthy discoveries of iron ore having as yet 
been made. 

From the middle of the eighth concession' of Ramsay and eastward, 
the horizontal members of the Lower Silurian conceal the further distribu- 
tion of the rocks of Group V. 



The Geological Horizon of Eozoon. 

In the section through North Burgess, given on page 111 of tin- 
present Report, I have shown the position in which the specimens of 
Eozoon found in Eozoon were found. It will be observed that they occur immediately 
thc^me^' 0 * at the base of a band of crystalline limestone which lies beneath the 
beam.* Hem*, g^^g p ttrt () f B ur g ess apati te-boari ng series. This position is 

very similar to that in which the fossil occurs in Grenville, and in 
both places it is associated with pyroxonic strata and serpentine. More 
recently again, Eozoon has- been found to occur in the township of 
Dalhousie in a serpentine and graphitic limestone associated with the 
dioritic and hornblendic rocks of Group III., and not far removed from 
tho baso of the Lanark limestones ol Group IV. How these last* 
however, are related to tho Burgess limestones, wo cannot at present 
state with any degree of certainty. 
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Gold, Copper, Galena, and Plumbago. 

In the second and third division* or sulf-seetions of the present Report, 
allusion has been made to the apatite deposits, and to the occurrence of 
magnetite in the region examined. The following remarks, however, 
relate to such economic minerals as are not so frequently met with in this 
region, and which, consequently, are second in importance; namely, 
gold, copper, galena and plumbago. But before mentioning these 
I wish to record the occurrence ol apatite in a new location which has Newapaute 

location. 

recently come under my notice. This is on lot two in the twelfth con- 
cession of Bedford, and between the waters of Buck Lake and Devil 
Lake. The greater part, perhaps, of this lot, is occupied by the waters 
of Buck Lake, but in the western half of the lot, a hill or ridge of reddish 
orthoclase gneiss, with garnets, occupies a small ansa. In this a very # 
beautiful, greenish-blue, translucent apatite occurs as a bed. It is 
remarkably free from impurities, such as calcite and mica, and 
although specimens have not yet been analysed, I am convinced, from 
its appearance, that it is of a very superior quality. Its position 
is precisely the same as that of the Black Lake deposits in North 
Burgess, on the long promontory which forms portions of lots 
nineteen, twenty and twenty-one, in the sixth concession. In both 
places there is an underlying and overlying band of white crystal- 
line limestone, and garnets characterize the intervening gneiss. The 
strike of the gneiss on lot two in Bedford is to the north-eastward, 
with south-eastward dip, at the comparatively slight angle of 20-30°. 
With this strike and dip it extends south-westward into Loughborough, 
whero it forms the whole of the long strip of land which divides the 
eastern from the western arm of Buck Lake. On this lake the position 
of the two adjacent bands of limestone is definitely marked by the two 
arms or bays of the lake. Apatite occurs in a number of localities in 
the promontory, all of which are beyond a doubt in the same horizon as 
the one to which wo have referred in Bedford. It is an interesting and 
important point to note in this connection, that the Buck Lake deposits 
appear to be in a position corresponding to those on the south-eastern 
side of Opinicon Lake, in the first lot of the seventeenth and eighteenth 
concessions of Bedford, between which' positions a synclinal form exists. 
The distance between these deposits of apatite is close upon five miles, 
and this may be said to represent the widest part of the trough. From 
the two opposite positions, the apatite-bearing rocks converge in a south- 
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westward direction, until in Loughborough, and toward* the southern 
extremity of Buck Lake, they are only one mile apart. This is an- 
other strong point in confirmation of the bedded character of these depos- 
qptitodaptffa its, and as the occurrences of the mineral are frequent along these lines 
of outcrop, it is not unnatural to conclude that there must be a nearly 
continuous zone or layer of the mineral throughout the horizon from one 
side of the synclinal to the other. Now as it happens that the opposite 
dips are here at a small angle, it follows that this layer, if I may so cull 
it, could be reached at a comparatively slight depth at many points 
between Opinicon and Buck Lakes. The truth of this conjecture might 
ream mended ea8 'b* tested, and with no great outlay, by a series of borings along 
the town line of Bedford. It is impossible to state what would be the 
result, but I am very favourably impressed with the idea, and think it 
would be well worth a trial, in the manner suggested, by any one iutcr- 
£ ested in the development of the apatite deposits. 

Gold ami Copper. — Copper ores and gold are intimately associated in 
i.itim»te the localities to which we have now to refer, and consequently may be 

gold and copper, considered together. They occur invariably in beds and veins which 
are connected with a belt or group of rocks, referable to the Haying's 
series and its equivalent, Group II. of the foregoing report. In Belmont, 
at the extreme north-western extremity of Deer Lake, on the land 
portions of lots thirty-one and thirty-two of the first concession, the 
yellow sulphuret of copper occurs in lumps, strings and veins, in the 
green slates and grey magnesian limestones of the Hastings scries, but 
in no one place in sufficient quantity to be profitably worked. Gold 
also was found by analysis in some of these ores, but only in traces. 
In Lake township, where the diorites, green slates, dolomites and 
mica slates, arc very extensively developed, copper ore occurs in a 
groat number of localities, and with it gold is alwaj-s intimately 
associated. In Tudor, it occurs in a chloritic schist, associated with the 
speckled diorites of an abrupt ridge which crosses the Hastings Road a 
short distance to the north of the River Jordan, and which is well 
known as the " Hole in the Wall." It also occurs in small quantity in 
the bands of greenstone which are interstratified with the grey lime- 
stone* in this township. In Madoc the occurrences of copper ores arc 
numerous, and we find besides the ordinary yellow sulphuret, the vari- 
egated or purple copper ore, and the rarer tetrahedritc or grey anti- 
monial copper ore. At the Richardson gold mine, on lot eighteen in 
the fifth concession, both the yellow and purple ores of copper arc 
associated with the grceustono which occupies the western portion of the 
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lot, while towards the centre of (he eastern portion, gold was at one time Gold, 
obtained in large quantities from the (josscin which filled the crevices in a 
very cavernous ferruginous dolomite. Here it was also closely associated 
with white finely granular mispickel or arsenical pyrites, thnjugh which 
yellow sulphuret of copper was disseminated. At the Kmpire mine at 
Madoc village, and close to the new Episcopal Church, tetrahedrite was 
found irregularly distributed through a very siliceous brown- weathering 
dolomite, and was lioth auriferous and argentiferous, some of the analyses 
indicating large percentages of both gold and silver. (See Report 
lKt>6-(>9 ? pp. 168 et set/.) 

In Marmora, copper ore was found in traces in a n umbor of localities 
along the western margin of the granite area known as the "Iluckle- 
Iterry Rocks," and here it was associated with mispickel which is highly 
auriferous, but contains little silver. 

In Elzevir, in the vicinity of Bridgewater. copper ore again occurs in 
a number of places, and also gold in small quantity. In Kaladar, in the liS*i ar 
neighbourhood of Flinton village, the given diorites and slates are tra- 
versed by numerous veins of milky white quartz, and these in a number 
of instances carry the yellow sulphuret of copper. In Rarrie, along the 
Addington Road, in similar green diorites anil slates, copper ore occurs in 
a great many localities, but in inconsiderable quantity. 

In the south-eastern corner id' the township of Pal mention, a rather Mauraum, 
important vein, carrying a large proportion of copper pyrites, was met 
with on the west hall of lot two in the ninth concession. It is closely 
associated with dark-greenish hornblende rocks, and some glossy and 
rusty mica slates, and the gangue is largely composed of translucent 
quart/., which apjK'ars to be divided into hryers by intervening strings of 
iron and copper pyrites, I'aleite also occurs abundantly in bunches and 
layers. I was informed by Mr. Oliver, of Perth, who i> interested in this 
location, that gold was found by analysis to be present in sufficient 
quantity for profitable extraction. No analyses of the ore have yet been 
made in the Survey laboratory. 

In Levant, veins holding copper ore were at one time worked in a uvant. 
number of locali ties, and considerable interest was directed to this town- 
ship while the mining continued. On lot six. in the seventh concession, 
copper ore occurs in layers associated with thin seams of chlorite and 
quartz. The quartz layers vary from one quarter of an inch to three or 
four inches in thickness, and are separated by the seams of chlorite ; both 
the chlorite and the quartz contain sulphuret of copper. These together 
form a cupriferous zone or belt, averaging, perhaps, four feet in thickness, 
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which has hccn traced for a few huiulred yards in a north and south 
direction. On this holt, in the lot just referred to, a shaft has been sunk ; 
but it did not result in developing anything of importance. Copper again 
ocelli's on lot eight in the seventh eoneession, in a fine-grained, bluish-grey 
niagnesian limestone. The ore is distributed in bunches or aggregations 
of sulphurets with quartz in nests, and is also scattered in a very irregu- 
lar manner along the course of the band. Iron pyrites is intimately 
mixed with the copper ore. It is again found on Mr. Browning's pro- 
perty, lots five and six, in the seventh concession, where it occurs in a 
grey and very siliceous magnesian limestone. Here several openings 
were at one time made, and a considerable quantity of copper ore 
obtained, most of which, however, was extracted from within a few feet 
of the surface. 

Prom the lots just mentioned, the cupriferous belt runs in a northerly 
direction through Levant to the foot of Joe's Lake, on lot thirteen in the 
fourth concession, where it again contains traces of the ore. The rocks 
here are drab dolomites and gioen chloritic slates. Still further north- 
ward, these wcks pass into the township of Darling, on lot eighteen in 
the first concession, where, on Mr. Klliott's farm, copper ore is again 
associated with brownish dolomites and blotched diorites. In Darling 
copper ore occurs in innumerable localities in rocks of similar characters, 
but nowhere, so far as known, in remunerative quantities. It is my 
impression that throughout the whole of this region the ore occurs in too 
irregular and scattered a form to ever permit of its being extracted with 
profit. 

Native copper was found in one instance by myself in a quarts vein, 
enclosed in a band of diorite, in the township of Marmora. The metal 
occurred in the form of brilliant plates or scales on the surfaces of a 
series of joints in the quart/, which run transversely to the stratifica- 
tion of the enclosing and adjacent rocks. These scales o*" native copper 
could easily be detached from the quartz with the point of a penknife, 
and beaten out into very thin plates. 

Galena. — The mining of this ore of lead in Eastern Ontario, up to 
the present date, has not been attended with favourable results, and, as in 
the cast* of the apatite deposits, I have now to report an almost entire 
suspension of mining operations. That failure has been largely due, 
in many instances, to the very improvident manner in which mining 
has been earned on, there can be no manner of doubt ; but it must be 
added, that in a number of instances, galena-bearing lodes, which, on 
their first discovery, and even for a considerable time afterwards, were 



Digitized by Google 



HE PART RY MR. I1KNRY <i. VENXOR. 



of the greatest promise, have since proved, under systematic mining, to 
be of little value, and have consequently been abandoned. Such wan the 
case with the "Ramsay Lead Mine," in Ramsay township, Lanark Bam»jr vim. 
County ; the Bedford galena 1ml os ; many of those in Loughborough and • 
Lansdowne, in Frontenac ; as also those in Tudor and Lake townships 
in Hastings, and Methuen in Peterborough County. Arrangements, 
however, are again in progress for the re-opening of the extensive galena 
lode at the FYontcnnc mine, on the south half of lot sixteen, in the ninth Front<?n»r miue. 
concession of Lough borough township, and, from what I can learn, work 
will shortly be commenced. En another locality in Lansdowne, work is 
at present progressing on a lode which runs parallel to that at the Fron- 
tenac mine just referred to; but not having visited this. I am not in pos- 
session of particulars respecting it. 

From the facts 1 have been enabled to gather resecting these 
galena lodes, it would appear probable that they are more closely Po8lt j l>no f 
connected with the Lower Silurian formation than with the Lauren- phn> lo,leM " 
tian, and that it is in the former that they reach their greater develop- 
ment. They, however, undoubtedly, extend downwards Jbr some dis- 
tance into the Laurentian ; but then perceptibly diminish in their 
mineral contents, and in the greater number of instances become unpro- 
ductive. This fact is clearly illustrated at the Ramsay lead mine, in 
Ramsa>' township, where the magnificent lode, as first observed and 
worked in the Calciferous formation, was from two and a half to 
five feet in width ; the ore-bearing portion being from eight to twenty- 
four inches. In its downward course through the Potsdam, however, 
the lode, though still retaining its general width, carries less and less 
ore , ami finally, upon entering the Laurentian, becomes too irregu- 
lar to be worked with profit. The general bearing of this load vein 
through lot three in the sixth concession of Ramsay, is N. 50° — 55° W., 
or nearly in the direction of the concession lines. In this direction, 
however, we almost at once come ujs>n the crystalline and upturned 
Laurentian rocks; consequently, if furt her search is made, it should be 
to the south-east of the old workings, in which direction there is no 
reason why the lode should not be as productive as where it was first 
mined. There is, perhaps, however, a possibility of higher members of 
the Calciferous, or immediately sucoeding formations, capping over and 
concealing the lode in this direction. 

Plumbago. — Notwithstanding the fact that ^all the crystalline lime- numbjuo. 
stones of Frontenac and Lanark Counties are more or less graphitic, 
workable deposits of plumbago have only been met with in a very few 
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instances, and the whole of these at or close to the summit of the 
Laurcntian series, and in association with the apatite-bearing rocks. 
Lwlirfc 1 *' * ,Mi ^ n ^ ,,0,ltcnftt ' County, for example, plumbago first occurs in consider- 
able quantity in portions of Bedford and Loughborough, in one of the 
highest bands of limestone yet met with. In Lanark it again occurs in 
the extension of the same limestone in North and South Burgess an< I 
North Elmsley. (See Report of Progress, 1872-73, p. 178). To the 
northward of these i>ositions, it has only been found in very small quan- 
tity. During last summer's investigations, 1 examined a reported plum- 
bago location, situated on the ninth lot of the ninth concession of Lanark 
township, on the property of a Mr. Tennant. Here the mineral was 
found in mere traces, scattered around a small opening which had been 
made in a band of serpentine limestone. Its occurrence in connection 
with such a limestone is interesting, but the deposit is of no economic 
importance. In other parts of Lanark and Ramsay, similar irregular 
deposits of plumbago occur, but none of those known are worth con- 
sidering. Assuming, then, that the Loughborough, Bedford, Burgess ami 
Klmsley crystalline limestones and associated gneisses, arc the true plum- 
bago-bearing rockd, it becomes a matter of interest to correlate them 
with those of other regions. The distribution of these rocks in Frontenac 
and Lanark Counties is limited both to the south-westward in Portland, 
and to the north-eastward in F.lmslcy township, by the flat sandstones 
of the Lower Silurian, which lap over and conceal them; the lineal 
extent of the area along which the forme]- are distributed being only 
about twenty-six miles. Following on what may be considered as their 
general course from Elmsley, we pass over a great flat ai-ea of the Lower 
Silurian sandstones and limestones, in Beckwith, (ioulburn and Nepean 
townships, to a position on the Ottawa River, nearly opj>osite Hull. But 
immediately upon crossing this river, the lower crystalline rocks are again 
exposed, and are seen to extend north-eastward through Hull. Templeton, 
Buckingham and contiguous townships. Amongst the first exposures of 
the crystalline rocks met with in the vicinity of Hull are those contain- 
ing the magnetic iron deposits, and in which we find plumbago, not only 
in the hornblendic gneiss and crystalline limestone, but also in the iron 
ore itself. Farther on, in Templeton and Buckingham, limestones are 
met with aliounding in plumbago, in the form of thickly disseminated 
scales, intcrstratified layers and more extensive masses. 

Its occurrence in these townships, in a position corresponding to an 
extension of the line of strike of the Loughborough, Burgess and Elmsley 
rocks, is interesting, arid although little stratigraphical work has yet 
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been done here, sufficient tacts have been collected to prove that the 
crystalline limestones in which the deposits of plumbago occur are 
arranged in troughs or synclinals, like those of the Burgess region. 
Beneath these, and often separating them, in Buckingham, there occur 
great volumes of pyroxenic and orthoclase strata, in which apatite has Apatite in 
recently been found to exist in large workable masses. Such rocks are Buck,nBh * ni 
largely developed along the left bank of the Riviere du Lievres. and on 
lots eighteen to twenty-one of the twelfth concession, while to the 
southward, and in a position which would appear to be immediately 
above these, I have succeeded in tracing a belt of rocks containing 
plumbago for several miles. These apatite- bearing rocks of Buckingham 
are precisely the same in their general character as those in North 
Burgess and FUmsley, and in them the apatite occurs in the same condi- 
tions, namely, as bedded masses, irregular veins, and aggregations of 
crystals in a matrix of pink carbonate of lime. In Granville, again, the 
plumbago occurs in connection with the Granville band of limestone, 
which, as you arc aware, lies in a series of irregular troughs. In this 
band, as in North Burgess, mica also occurs in crystals of sufficient size uica. 
to be of economic value, and the stratigraphical position of these, as laid 
down hy Sir W. E. Logan, agrees closely with those in Burgess. Thus 
it is extremely probable that plumbago, (in workable deposits) mica 
and apatite, all characterize the highest belt of crystalline limestone 
yet recognized. 

Molybdenite. — A beautiful hand specimen of this mineral which had Molybdenite, 
been mistaken for plumbago, was shown me by a minister in Levant, who 
had just returned from one of his circuits in the township of Matawachan. 
The precise locality from which it was derived could not be ascertained, 
but from what I could gather it was from the township of Matawachan, 
and not far from the valley of the Madawaska River. 

I have the honor to be, Sir. 

Your obedient servant. 

HKXRY (i. YKXXOR. 

Geological Survey Office, May, 1S75. 



Note. — Since writing the preceding Report, further investigation has considerably 
added to our knowledge of the stratigraphieal position nnd distribution of several of 
the groups of rocks mentioned, and it has been thought expedient to give the addi- 
tional facts collected, on the accompanying coloured geologira! map This map 
" onsetpiently, is somewhat in advance of the Report. 
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Sir, — lu the prosecution ol* the work of the survey in ( ape Breton, it 
has appealed desimblo, for reasons which have been stated in previous 
reports*, to eomplete the investigation of the Kastern or Sydney conl 
field, before entering «>n that of the undei lying rocks. 

Accordingly, during the past season, my attention has been devoted 
chiefly to that object, and I have now the honor of presenting a report 
and maps which, with the facts given in previous reports, embrace the 
whole of the results arrived at respecting the carboniferoUB rocks in 
that part of the island. 

The superficial extent and general topographical features of the region 
examined, have been already indicated. (Report of Progress, 1872-73,*) 
Jt has also been stated that numerous natural sections of the strata are 
afforded by the sea cliffs. These are more particularly referred to in Un- 
report for last year, where an account is given of the methods adopted, 
and of the progress made, up to that date, in measuring and recording 
them. During last season this work has been completed over the entire 
field, as far as the base of the Millstone Grit. 

* It i- stated in that report (p. MO) that tlw hlictawt aHltadn ran.lv BXoMd lju feet- ftliotv the m». I 
dtoire here t«» correct tliat sUiU.iui.iit, tlic mu.\iiiiuin height iK-iny about ifjo fect. 
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These natural sections extend over a distance of about sixty-five miles, 
or at least twice the entire length of the coal field. About 4,000 men- Mca»urcmciit«. 
suremcnts were made of individual strata composing the various sections, 
and the aggregate thickness thus measured in 1873 and 1874 is approxi- 
mately 24,500 feet. This, of course, represents far more than the actual 
thickness of the measures, as the same beds are exposed and were mea- 
sured in several sections. 

From the number and proximity of flic seams, great care is requisite 
in placing the positions of the shafts and trial-pits correctly on the maps ; 
and in ascertaining as nearly as practicable their several elevations above 
the sea. For these purposes, and for the construction of an accurate 
topographical map. it was found necessary to traverse most of the roads 
throughout the whole region, and to follow various lines of borings and 
trial-pits, sometimes through exceedingly rough wooded country. 

This work, together with the traverse of the coast sections, 1 had pre- 
viously done to a certain extent, and more or less accurately, by pacing, 
micrometer telescope and prismatic compass; and in some instances 
reliance was placed on the topographical accuracy of maps obtained from 
various sources. These metlxxis, however, having proved unsatisfactory, 
and many additional openings, and other jsiints of importance, having 
been subsequently recognized, I have (luring last season re-sui-veyed 
most of these lines, as well as many others, with the compass and chain, 
the total distance thus measured during the two seasons being 405 miles. 

Two general maps have been constructed, showing resj>ectively the Ma,*, 
part of the coal field and adjacent country to the east and to the west 
of Sydney Harbor ; these maps are on a scale of one mile to an inch, 
and can l>e joined to form a single sheet if required. A small, but 
extremely interesting section of the field, namely, that at Kelly Cove, 
referred to in previous re]x>rts, is shown on a special ma]), drawn to a • 
scale of four inches to a mile. 

The report is further illustrated by a sheet of vertical sections of the SMttou. 
strata. The scale of these is much too small (400 feet to an inch) to 
admit of showing more than the coal seams, and a few of the most 
characteristic beds. The larger manuscript sheets from which they are 
compiled, and which are described at page 178 of the Report for 
1873-74, will remain in the office of the survey for reference. 

In the Held work, and likewise in the preparation of the maps, &c, I 
have been ably assisted, as on previous occasions, by Mr. Hugh Fletcher. Acki...wi W i K 
In addition to the gentlemen mentioned in former reports. io whom I am m ° n 
indebted for incidental assistanee and valuable information. I have 
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pleasure in naming Mr. Patrick Neville, underground manager of the 
International Company's colliery at Bridgeport, to whom 1 believe is 
• hie the merit of having tirst recognized ami pointed out the subdivision 
of the Sydney coal lield into several subordinate basins; also Mr. Hugh 
K. Ivoss, of Margarie; Mr. William Rumble, Superintendent of the Cape 
Breton Company's works; Mr. Henry Mitchell, of Little Clace Bay; 
Mr. William McQueen, of Block House colliery; Mr. Alexander 
Henderson, of Xorth Sydney* Hon. Charles Campbell, of Baddeek ; 
Mr. William Campbell, of Cow Iky; Mr. James Baird,of South Head . 
and Mr. Cossiti. of Sydney. I have also specially to acknowledge a 
continuance of favors from Albert J. Hill, Esq., C. E., in procuring and 
presenting fossil s|>ceiniens, and copies of valuable plans. &c. 

The compass bearings in this report are given with reference to the 
true meridian, the variation being 2(> c west. 

Cknkhal Description. 

Are*. The carboniferous rocks which form the subject of the following 

remarks, occupy an area which may be described as a parallelogram, 
thirty-two miles long hy thirteen miles wide, bounded on the north, east 
and west by the Atlantic ocean, and on the south by the underlying 
rocks of the interior of the island. The longer axis lies in a direction 
W. 22° X. and B. 22° S. 
The rocks of this district are affected by three anticlinal and Jour 

structure. synclinal folds, approximately parallel to one another, the latter named 
respectively the Cow Bay, Clacc Bay. Sydney Har I *>r and Bra.-* d'Or 
basins. 

The several folds are marked by the occurrence of bays and channels 
, running in a direction nearly parallel to their axes, forming deep inden- 

tations in the coast, and in some instances affording excellent harlx>rs. 
The sulxlivisions above specified are thus geographically, as well as 
geologically, well marked ; and it is worthy of notice, in this connection, 
that these bays and inlets, and the valleys which form their continuation 
inland, appear to owe their origin to the folding and consequent 
weakening of the strata, which may have tirst determined the direction 
of the drainage; a direction which it has, in a general way, retained 
throughout all Htbsequcnt changes. 

Before enterjng upon the consideration of the several subordinate 
basins, and ol the disturbances which have affected the Coal Measure**, I 
-hall give a general description of the various .strata of which these 
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measures are composed, referring in illustration to the sheet and table 
of grouped sections. 

In the area to which this report refers, the rocks fall into three classes. 
These arc in ascending order : — 
I. Carboniferous Limestone. 
U. Millstone Grit 
III. Oml Measures. 



I. — The Carboniferous Limkstone. 

- 

As this division is only developed at a few points in the area explored, 
I have little to add to the general remarks respecting it already made in 
the Report for 1873-74, pages 172 to 174. Reference is there made to 
three localities where these rocks are displayed, namely : Point Edward, 
and the shores around the head of Sydney Harbor, the peninsula on 
which the town of Sydney stands, and Kelly Cove. 

Referring to the general notice of the rocks of this formation in last BwAiowof the 

Carboniferous 

year's report, 1 shall now give a few sections, measured in descending Limestone, 
order at each of the above-named places. These sections comprise the 
tipper beds of the Carboniferous Limestone. 

The tirst section forms the continuation of that of the Millstone Grit, 
given at page 185 ; it commences on the shore, a little above the South 
Bar in Sydney Harbor, where the carboniferous limestone and millstone 
grit formations meet ; the former thence skirting the shore for a great 
distance southward. 

SECTION I. 

SYDNEY FIAItBOR. — SOITU BAR TO SYDNEY. 

Dij> Xorth G4 East, 8 . 

rutT. is. 



Red and grey marl, with intercalated masses of sandstone 4 0 

Greenish and dark blue sandstone ; red grains and scales of mha 
sjmringly diffused : in pail conglomerate, made up of the mo* 

terials of rocks immediately underlying 3 n 

Red and grey marl 2 0 

Greenish-grey fine-grained sandstone, passing into red and grey 

marl 1 n 

Red and grey marl 16 0 

Red and grey coherent marl : contains grains of quartz and becomes 
mottled, greenish, and red course sandstone, or calcareous con- 
glomerate. In some places coherent, green, coarse sandstone 
in lenticular masses 2 U 
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Grey, flaggy, fiuc-graiucd in ieaceous sandstone, coarse at top; be- 
comes mottled red and green, micaceous, friable sandstone, with 
yellowish blotches. Three feet at the top become* a conglo- 
merate and quartzite in six layers, the top layer holding traces 

of variegated copper ore, red cab-spar and gypsum 6 0 

Hard grey siliceous sandstone or quartzite, constituting sometimes 
a jasper by being colored red with hematite in blotches. 
Occasionally a fair hematite ore, with over 30 per cent, of 
metallic iron. Attempts were inadc to work this ore (which is 
that referred to in Report for 1873-74, page 176), but failed, 
owing to irregularity in quality and in distribution among the 

red marl. Passes apparently into a reddish sandstone 2 o 

Red marl, with nodules of soft white argillaceous limestone, vary- 
ing in size from one-eighth of an inch to six inches 34 0 

Measures concealed ; prolmbly red marl and sandstone 30 0 

Light blue or cream-colored compact limestone 1 0 

Measures concealed 30 8 

Reddish-grey, fine-gniined,caleareo-mieaceous sandstone, regularly 

jointed five feet apart ; joints running N.W. and S.E 4 8 

Red marl 5 6 

Reddish, fine-graimd, micaceous, slightly ealcareous sandstone. . . 0 6 

Mottled red and green marl 6 6 

Reddish, fine-grained, micaceous sandstone 0 6 

Mottled red and green marl 5 8 

Reddish-grey, fine-grained, micaceous, slightly calcareous sandstone 0 0 
Measures concealed ; prolwbly red and green marl and sandstone. 340 0 
(Here the line of sec tion is transferred to Sydney Point, running 
thence to the town of Sydney, the section being well exposed. 
Dip N. 54°, E. 10>). 

Grey, fine-grained sandstone, tinged slightly red 30 n 

Measures concealed '. 167 0 

Red and green marl 8 0 

Red, micaceous, fine-grained sandstone 2 0 

Red and green marl 6 0 

Grey sandstone 1 0 

Red and green marl 3 0 

Soft crumbling limestone 2 0 

Red and green marl 2 0 

Hard, red, micaceous sandstone, slightly calcareous ; much lime in 

joints 0 6 

Thin-bedded, reel, micaceous sandstone 8 0 

Soft, black, fetid limestone, showing reticulations of calcspar on 

weathered surfaces ; shells 2 0 

Nodular limestone, with Siiffmaria 2 6 

Slightly calcareous, greenish-grey, micaceous sandstone 7 0 

F>«8ila. a Bituminous shale, highly calcareous, with Si>/itlaria } L<-j>i<toJfn- 
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(Iron, and other plant impressions ; also coprolites, fish scales, 

tc eth and spines, and Xmadite* 3 6 fvmSk. 

Argillaceous underelay, with Stiguut ritt 0 10 

Nodular limestone 0 6 

Alternations of red and green marl, sandstone and limestone.. ..28 8 
Alternations of dark-grey, argillaceous shale and limestone ; the 

latter in thin beds 15 5 

Light-green, laminated, calcareous sandstone, with red streaks; 

ripple-marked 3 0 

Green and red marl 4 0 

Green and red calcareous sandstone 1 10 

Bright red shale, with thin irregular limestone nodules 4 0 

Nodular limestone 0 6 

Red and green marl 4 6 

Hard limestone 0 4 

Alternations of red and green marl, red sandstone and arenaceous 

shale 27 8 

Mottled nodular limestone 0 9 

Bed marl, with calcareous nodules G 0 

Red and green sandstone, highly micaceous 2 4 

Limestone and red marl in thin bands 2 4 

Massive limestone 0 6 

Laminated red and grey marl 1 0 

Greenish, fine-grained limestone and marl, in irregular liands 3 0 

Massive limestone 1 2 

Calcai co-arenaceous shale 1 4 

Red and green marl 3 0 

Compact hluish limestone 0 10 

Grey arenaceous and micaceous shale 4 0 

Green marl 3 0 

Red marl 6 0 

Brown marl, with thin red and green layers, nunc or less compact, 

but sometimes laminated G 0 

Compact green mai l 0 9 

Red marl 1 0 

Green marl 0 6 

Grey nodular limestone 0 G 



Total thickness 879 7 

The above section terminates about the middle of the peninsula on 
which the town of Sydney stands ; thence southwanl the measures arc 
concealod, probably in pait from the disturbance of the strata caused by 
the fault which comes out on the harbor at the mouth of Fresh water 
oi* Wentworth Creek. The space between this point and the base of the 
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Creek section. 



Print K«l»»nl 
section. 



section is occupied by largo loose blocks of millstone-grit sandstone in 
great profusion. 

lu this section fossils were found principally in the three.and a half feet 
bed (a) of ealcareo-bit urn i nous shale, near Sydney Point, which is 
copiously ehargcd with both plant and animal remains, the latter of a 
bi ackish water type. 

The section from Limestone Creek, on the north-west arm of 
Sydney Harbor, being similar to tho above, and, like it, incom- 
plete, it is scarcely necessary to give it here. The chief difference 
consist* in tho occurrence of a bed of gypsum, tivc feet thick, about 
350 feet from the summit of the section. Some of the limestones contain 
small portions of inspissated bitumen. 

The next section, which is taken on the west side of the anticlinal, 
running out at Point Edward, and on a line bearing S. 45° W. from that 
Point to Morrison Brook, where the older rocks appear, (Report for 
1H73-74. p. 173,) probably comprises the entire volume of the lower car- 
boniferous formation in this district. The thicknesses given of the strata, 
in some parts of the section, are only approximate; but it may, on the 
whole, be regarded as tolerably complete. 

SECTION II. 

LOWER CARBONIFEROUS KOCKK, — POINT BDWAHO, 8YD.VKY HARBOR, TO M0RRI8OX BROOK. 

Dip varie* an *i#cijied in the Section. 

>EKT. IX. 

Large Mocks of millstone grit sandstone, on crown of anticlinal at 

Point Edward, probably in place — — 

Sandstone and marl , 0 0 

Laminated red sandstone, with green blotches; large nodules of 

iron pyrites ; Sigillaria and other plant impressions 4 0 

Compact yellowish sandstone 7 0 

Friable, micaceo-arenaet ous limestone : . . 2 0 

Kcd and green marl 13 9 

Compact limestone, one inch; nodular limestone, six inches 0 7 

Soft red marl 15 2 

Ibttl and green sandstone 10 4 

Calcareo-bituminous shale, as at Sydney Point, (>i.t with fish teeth, 

scales, spines and coprolitcs ; also SigH/aria, f^/iidvdfndron, &v. It o 
Limestone, in part black, crystalline: siliceous geodes, in thin con- 
centric agate-like layers 4 0 

Variegated red and green micaceous sandstone 10 8 

Ibid marl, with red and green nodular limestone bands 32 10 

Red, ripple-marked, micaceous, shaly sandstone 0 10 

Red and green marl, with thin limestone bands 10 6 
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rerr. ix. 

Red and green limestone ■ a compact bed 3 0 

Bed and green marl. Dip N. 56 3 E., < 6 ; 20' 22 10 

Bluish-grey shaly Band stone 2 0 

Rod and green compact sandstone 2 0 

Measures concealed, probably all bine marl, or soft argillaceous 

rock 6 10 

Bluish-grey micaceous sandstone 4 0 

Measures conceal ed— great profusion of limestone blocks on beach. 

Dip N."32 c E., 7" 30 0 

Blue limestone 1 6 

Red and green marl, with nodular and compact limestone in 

alternating beds 22 2 

Compact sandstone ; a conspicuous bed— ripple-marked surfaces. . 0 10 

Mixed sandstone and marl 8 11 

Limestone 2 0 

Red and green marl 8 0 

Measures concealed ; many blocks of limestone and calcareous 

conglomerate strewn on the beach. Dip N. 9> E. f < 8 79 0 

Measures concealed to Dixon Point. Dip N. 9^ E. f < 10° 380 0 

Compact grey limestone ; thickness undetermined ; proliahly about 40 0 
Red and green marl, and sandstone (not well seen). Dip N. 35- E., 

< 13° 88 0 

Fine-grained, greenish, calcareous sandstone 5 0 

Measures concealed 433 0 

Fine-grained greyish sandstone ; indefinite 48 0 

Greenish, impure, arenaceous limestone 4 0 

Coarse red and green sandstone. Thickness probably abont 10 0 

Measures concealed. Dip N. 9° E., < 14° C4 0 

Black bituminous limestone, with red patches; a little galena 2 0 

Measures concealed 48 0 

Limestone ; thickness indefinite ; probably about 9 0 

Measures concealed ' 119 0 

CoAt reported to occur in a brook on the land of Joseph Rudderham ; 

exact position and description unknown ; said by Neville to be 

from two to four inches thick say 0 3 

Measures concealed 212 0 

Red marl, from which bricks were made many years ago 10 0 

Measures concealed 38 0 

Compact bluish-grcy limestone ; some of the beds charged with 
hrachiniutd*, mcrinitts, 4c. ; said to have been quarried many 
years ago, to burn lime for the building of Lonisburg; 

the quarries still to be seen 45 0 P mPf 

Grey, thin-bedded, calcareous sandstone 5 0 

Greenish limestone, with small portions of galena. Dip N. 6 A E. f 

< 15= 2 0 

Bed and green calcareous shale and marl 70 0 
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F*rr. w. 

Gn>y compac t limestone, quarried for lime-bui ning : forinR the 



reef called Limestone Point 7 0 

Red calcareous sandstone 5 6 

Red marl 39 0 

Thin, laminated, calcareous beds * 6 0 

Alternations of red ami green marl, and greenish limestone 6 6 

Measures concealed ; reddish conglomerate debris on beach 400 0 

Fine-grained reddish conglomerate 24 0 

Measures concealed ; but consist of conglomerate, marl and lime- 
stone. Dip N. 1° E., < 1G° 370 0 

Red and green marl, and purple conglomerate (Watson Brook). ..10 0 

Measures concealed 160 0 

Thick-bedded, compact, dark grey limestone; a little purple 
copper ore and galena; quarried for lime-burning. Dip N. 6 D 

W.,<17° 32 0 

Measures concealed 500 0 

Greenish arenaceous limestone, at mouth of Kali Creek 3 0 

Fine-grained reddish conglomerate, at mouth of Rail Creek 6 0 

Measures concealed 28G 0 

Sandstone and arenaceous shale at Grantmire Brook mill-dam. ... 10 0 

Red and green marl ; not well seen ; probably about 10 0 

Arenaceous shale and thin-bedded sandstone, overlaid by bluish- 
grey sandstone 8 0 

Red marl, &c, to mill-dam 281 10 

Pebbly limestone-breccia of Grantmire Brook. Dip N. 16° E n < 17° 175 0 
Measures concealed ; estimated thickness to the older rocks of 

Morrison Brook. Dip N. 26° W., < 17° 300 o 



Total thickness of Lower Carboniferous rocks 4,591 10 



II.— The Millstone Ubit. 

Prarlcnt The l ocks comprised under this division are developed throughout their 

entire thickness within the limits of the area explored, and have been 
briefly described in a previous report (1873-74, p. 176.) An approxi- 
mate estimate was given of the thickness at Sydney Harbor. Further 
examination has confirmed the general accuracy of these remarks, and 
has also afforded the means of describing in greater detail this most impor- 
tant member of the carboniferous series. 

The description given of this formation in the last annual report, as 
consisting of an almost unbroken series of beds ot coarse grey sandstone, 
with occasional irregular patches of argillaceous shale and coal, was based 
upon observations in the middle and western end of the field. Subsequent 
examinations in the eastern section, where the same formation is very 
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extensively developed, render some important modifications of the pre- 
vious description necessary. There the entire formation is much thicker; 
and while »till preserving the same general character and the same rela- 
tions to the overlying and underlying rocks, affords evidence of local subsi- 
dence and »»f deposition in deeper water and under more quiescent condi- 
tion*; with thicker and more regular beds of argillaceous shale, and scams 
of coal, one of which, at least, is of workable dimensions and quality. 

TheYc can to no doubt that the materials of which the millstone grit 
rocks are composed, have lieen derived chiefly from the disintegration of 
the rocks underlying, which may have been either the lower carbon- 
iteroii* sandstones, shales and conglomerate*, or the older crystalline 
recks from which these have in their turn been derived. This fact is 
very strikingly manifested on the shores of the Great Bras d'Or, 
where some beds of the Millstone Grit are found to be largely composed 
t>f angular fragments of red orthoclase from the syenite of St. Anne's 
Mountain in the immediate vicinity, mixed with rounded quartz pebbles ; 
while at other places, more remote from such crystalline masses, the 
ingredient* consist entirely of the comminuted tragments of such rocks 
as have been described as entering into the composition ot the lower 
carboniferous formations. This fact may probably account for the 
marked predominance of red shale and sandstone in the Millstone (irit 
of the Mini Bay section, which in this respect is more closely allied than 
in the western district to the typical series of rocks of this division in the 
Jogging section, as described by Sir William Logan, from which, how- 
ever, it differs in the general absence of calcareous beds. 

The section above adverted to, which is afforded bv the cliffs at the Section at 

* Mini B»v 

western side of Mira Bay, where they rise in some places to the height 
of 140 feet above the sea, is a remarkably perfect one ; and is, in fact, the 
only detailed section of this formation which could be obtained by direct 
measurement, or with any degree of accuracy. The following is an 
abstract of the details in descending order, commencing at a point where 
it is believed the Millstone Grit gives place to the Coal Measures. This 
section extends over a length of ten miles. 
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SECTION Ul 

MILLSTONE (JKIT FliOM SOUTH HEAD TO HEAD OF MIR A BAV. 

/><> North 12^ tout; • 5 C 31 (average,. 

Red and green argillaceous shale, red arcno-argillaceous 
shale and red sandstone, in alternating l>eds. some- 
times pairing inti» each other, one bed holding large 

Sligmaria 80 . 9 

Greenish-grey sandstone and arenaceous shale 24 9 

Red and green rocks, as al>ove |3 o 

Grey argillaceous shale 1 6 

Carbonaceous shale, with Cordaite* and clay 0 C 

ITnderclay, with ironstone nodules 2 9 

Red and green argiilaeeoug shale, sometimes in alter- 

nating beds, and sometimes mottled 31 6 

Greenish-grey sandstone and arenaceous shale 24 3 

Nut-conglomerate, with occasional larger pebbles ; drift 

trees converted into spathic iron 10 0 

Carbonaceous shale, with CorJuifr* ; but only local.... 0 3 
Argillaceous shah' and clay ; upper part holding Slig- 
maria where the carlK>nac«ous shale is present 9 0 

Greenish-grey sandstone in alternating massive and 

flaggy beds 19 € 

Red and green shale and sandstone in alternating l»eds. 38 o 

Carbonaceous shale 0 o» 

Clay 0 4 

Carbonaceous shale 0 OJ 

Greenish sandstone, with Sligmaria 2 0 

Greenish sandstone, with thin layers of shah-; many 

plants , 13 o 

Greenish-grey argillaceous and arenaceous shale ; many 

plants 31 8 

Grey sandstone and conglomerate irregularly mixed: 

large trees converted into black crystalline carl>on- 

ate of iron ; many drift plants and a little coaly 

matter. Conglomerate, coarse : pebbles composed 

principally of quartz, with chlorite, reddish and 

green felds|>ar, blue, green and grey slaty rocks, and 

mica slate 15 o 

Red and green sandstone and shale 31 8 

Grey sandstone and conglomerate, sometimes red : plants 67 6 

a Red and green sandstone and argillaceous shale; 

sometimes jaissing abruptly on the strike into grey. 185 9 

Grey argillaceous shale, with erect trees, and many plant 

impressions 8 6 
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KEBT. IK. KBRT. IS. 

Bed and green argillaceous shale 30 0 

Red, fine-grained sandstone; many fucoids 15 0 

Grey sandstone and argillaceous shale, mixed 37 9 

Alternations of rock, similar to the above for a great dis- 
tance, including another coarse conglomerate bed, 
with large trees, wholly converted into spathic iron. 
All the beds intermix and replace each other, none 
preserving the same appearance for any great dis- 
tance 748 9 

Coal Bbook S«am ; 

Coal o 3 • 

Clay 0 6 

Coal 0 9 



Underclay 

Carbonaceous shale 

Underclay 

Red and green sandstone and shale ; frequently replac ing 

and replaced by grey rocks of similar character. . . . 

Carbonaceous shale, with Cordaites 

Underclay 

Carbonaceous shale, with Cordaitf* 

Grey argillaceous underclay and shale 

Reddish arenaceous shale 

Carbonaceous shale 

Argillaceous shale, with sandstone in variable masses ; 

Stigtnaria at top 

Coal, carbonaceous shale and clay 

Underclay 

Grey argillaceous shale , 

Grey massive and laminated sandstone, replaced in part 

by red shale 

Greenish argillaceous shale, with Cyclopteris, Pecoplerit, 

Spktnopteris, Cordaites, top tufts of Lepidodemlron, Ac. 
Coal. 

( Coal, with much interlaminatcd pyrites and mineral 

charcoal 0 8 

Coal and clay 0 2 



Underclay 

Grey argillaceous shale and sandstone ; many plant im- 
pressions and Stigtnaria 

Red and green sanditoue and Bhalc 

Coal and carbonaceous shale 

Grey, argillaceous underclay, with ironstone nodules 
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KKBT. 

Red and green argillaceous and arenaceous shale and 
sandstone 

Grey sandstone and shale ; some heds containing Stig- 
maria, and others both erect and prostrate Sigillaria. 

Coal. 

Coal 0 

Carbonaceous shale 0 

Coal 0 

Argillaceous shale, with ironstone in layers 

Coal and carbonaceous shale (Cordaitet) 

Argillaceous shale 

Tracy Skaii. 

Coal 3 

Clay 0 

Coal 0 

Undcrclay 

Grey sandstone and shale, with plant impressions 

Carbonaceous shale 

Clay 

Argillaceous shale 

Grey shale and sandstone, with irregular patches of 

coal ; much ironstone 

Coal 

Carbonaceous shale 

Argillaceous shale 

Grey sandstone and shale ; occasionally reddish ; Stig- 

maria t streaks of coaly matter and carbonized plants 

Measures concealed by False Bay Beach. . .' 

Coarse and fine-grained grey sandstone, in alternating 

beds 

Grey, argillaceous shale, with erect trees 

Coal. 

* Coal 0 

Clay (Stigmaria) 0 

Coal and carbonaceous shale 0 

Undcrclay, with streaks of coal 

Grey, or greenish-grey, argillaceous shale 

Grey sandstone— coarse and fine-grained 

Coal. 

Coal, (3 to 6 inches) 0 

Carlmnaceous shale 0 

Undcrclay, with Stigmaria 
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Sandstone and argillaceous shale, irregularly mixed T 0 

Coal— one foot six inches to two feet (not well seen).. . 1 9 

Underclay ; argillaceous, with Stigmnria 4 0 

Grey sandstone ; coarse and fine beds alternating ; a few 
irregular beds of argillaceous shale : streaks of coal : 
carbonized drift plant* ; lenticular bed of red shale, 

ten to fifteen feet 126 o 

Measures concealed 37 0 

Coarse grey sandstone 31 0 

ROCXD ISLAAD SKAM . 

Coal, not well seen, said tobe 2 0 

Fine-grained sandstone, with plants 43 0 

Strata, consisting where seen of grey, coarse and fine- 
grained sandstone ; not exposed along the shore of 
Mira Bay, except at the gut, or mouth of Mira 
River. Blocks of grey sandstone are strewn along 
the beach, as far south as McKeagan Point, where 

red marl, limestone, and calcareous sandstone all 

characteristic of the carboniferous limestoue forma- 
tion—are met with. On the banks of Mira River, as 
for up as the railway bridge, grey sandstone appears, 
forming cliffs twenty to fifty feet high. Thickness 

undetermined ; probably from 2,000 to 3,000 feet . . 2,500 0 

Total thickness of Millstone Grit 5,706 8 

So far as at present known, the southern limit of the Millstone southern iimu 
Gnt is reached at the point designated as the base of the above SffiLi Tint 
section. The Round Inland seam is the lowest yet discovered in 
this district; and from all that is known of it, is probably quite 
worthless for mining purposes, as, although said to have shown a 
thickness of two feet at the sea beach, the exposure I saw there, is 
not nearly that thickness, and a short distance inland, it had consider- 
ably diminished. 

It is to bo observed from the above section, that although there is a 
great preponderance of the characteristic grey, false-bedded sandstone of 
the Millstone Grit, charged with the remains of drifted plants, there is 
at the same time a largo development ol beds of argillaceous y hale, both 
red and grey, the latter in many instances copiously charged with 
vegetable remains in a good state of preservation, and in some cases with 
erect trees. There are also some seams of coal, which will be again 
referred to. 

The above section gives the strongest confirmation to the opinion 
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Fo»sil plant* in 
the Mlra Bay 

section. 



Thirknea* of the 
Millstone Urit. 



advanced in my previous report, (1873-74, p. 177) that all the coal seams 
in this part of the measures underlie at a considerable depth those in the 
Sydney section, and belong to the Millstone Grit. 

Another striking peculiarity exhibited in this section consists in 
the changes undergone in many instances by the same beds, both in 
color, and in essential mineral characteristics. A stratum consisting 
at one place of coarse grey sandstone is frequently found, when 
followed to no great distance, either on the strike or to the dip, to be 
replaced by red sandstone, or by red or grey argillaceous shale. Such 
replacements are occasionally observed in the beds of the Coal Measures, 
but not to the same extent, or in such a striking manner, as in the section 
now undor review. The trunks and roots of prostrate trees are, in these 
beds, sometimes found converted into black crystalline carbonate of iron. 
No beds of limestone were observed in the Mira Bay section, and carbon- 
aceous shales are extremely rare, and when found, consist of very thin 
beds, composed almost entirely of the matted and pysitized leaves of 
Cordaites. This characteristic appears also, more or less, to pertain to 
most of the coal seams which occur. 

The fossil plants in these beds, although by no meaiis rare, are not in 
such profusion or variety as in the Coal Measures. In the latter it has 
been observed by Mr. Richard Brown, in describing the Sydney Mines 
section, that " it is a singular fact that not even the trace of a tonsil 
plant, nor any organic substance has been found in any of the red shxtles, 
although they have beon carefully examined for that purpose."* In rare 
instances 1 have detected obscure traces of vegetation in such beds, even 
in the Coal Measures; but in those now under notice, they are quite 
frequent. 

The fossil plants observed by me in the Mira Bay section are of the 
following genera, which, however, do not probably include the entire 
flora of these measures : Cordaites, Neuropteris, Cycloptetis, Pecopteris, 
Sphenopteris, Alethupteris y Stiyiiurria, Siyillaria, Lepidodendron, Catamites. 
The species, have not yet beeu determined. Fucoids are also of fre- 
quent occurrence, and ripple-marked sandstones are not wanting. No 
remains of bivalves, crustaceans or fishes were observed in any of These 
beds; although the latter have already l>een described as occurring in 
one of the shale beds of the Millstone Grit on the shores of Sydney 
Harbor. (Bejjort ol Progress, 1873-74, p. 176.) 

The total thickness of the Millstone Grit on Mira Bay, as will be ob- 
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served by the section, is 5.707 feet. The thickness (5,972 feet) assigned 
by I>r. Dawson* to the same series at the Joggins — based upon Sir Wil- 
liam Logan's measurements, and comprising the sum of Sir William's 
Divisions 5, 6 and 7, — corresponds very nearly with this ; and it may 
be remarket I that, with the exception of the occurrence of some 
calcareous beds at the Joggins, and the comparative thinness of the 
coal seams there, the general resemblance of the sections is very 
striking. 

At the North Head of Cow Bay, the millstone grit rocks are partially J^ 0 ^** 
exjwsed, being brought to the surface by an anticlinal. They form l>old Mav - 
cliffs, rising perpendicularly to the height of upwards of 100 feet above 
the sea. The upper beds of the formation only are exposed ; and section 
IV. which is in continuation of that of the productive measures of the 
Glace Bay basin (page 213) is interesting, as exhibiting some striking 
features of similarity to that at South Head; commencing like the latter 
at a point where the grey strata of the productive measures give place to 
the red, purple and green shales and sandstones which characterize the 
Millstone Grit in the eastern part of the field. 

SECTION IV. 

MILLSTONE (MIT. — NOBTH HEAD, COW BAY. 

Dip North 5° to \(P West, < 5° to 35° 

KKKT. !». FRIST. IN 

Mottled, red and green, argillaceous shale 12 0 

Bluish-grey, coarse sandstone 14 0 

Purple, shaly sandstone, with seams of calcspar 6 10 

Red and green sandstone, argillaceous and arenaceous 

shale, in alternating beds Ill 2 

Carbonaceous shale with ConlaUe«, lenticular masses of 

limestone 0 3 

(Jrey and red argillaceous underclay 5 0 

Grey and red argillaceous shale 9 1 

Coal. * 

Carbonaceous shale 0 5 

Carbonaceous underclay 0 5 

Coal and carbonaceous shale 0 1$ 

— 0 11$ 

Crumbling, argillaceous underclay 8 6 

Grey, argillaceous rock, weathering white 7 0 

Greenish-grey sandstone 10 0 

argillaceous shale 5 0 

Geology, 1868. pp. 170-173. 
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Carbonaceous shale with Cordate* 1 6 

Orey arenaceous shale 5 0 

Carbonaceous shale 0 1 

Underclay 2 0 

Grey and greenish argillaceous and arenaceous shale 22 0 

Greenish-grey sandstone 5 0 

Bluish argillaceous ahale ; lower part carbonaceous, and 

charged with Aderophyllto: Xeuropteri*, Conlaites, ftc. 3 0 

Coal. 

Coal 0 2J 

Clay and carbonaceous shale 0 3 

Coal 0 2 

Clay and carbonaceous shale 0 1$ 

Coal 0 li 



Underclay, coherent, arenaceous 

Greenish-grey compact sandstone 

Red and grey argillaceous shale 

Grey arenaceous shale : becomes sandstone ; carbonized 
drifted plants 

Red and green, crumbling, argillaceous rock 

Blue and reddish sandstone and arenaceous shale 

Greenish-grey, laminated sandstone ; sometimes conglo- 
merate, with nodules and layers of ironstone: strong 
chalybeate springs 

Dark blue, arenaceous shale 

Coal. 

Carbonaceous shale 0 1 

Grey, argillaceous shale 0 4 

Coal 0 2J 



Underclay, coherent, arenaceous 

Red and green argillaceous and arenaceous shale . 

Grey, thick-bedded sandstone 

Grey arenaceous shale 



Carbonaceous nu<uo % . 

Underclay 

Reddish, arenaceous shale 

Bluish and green, argillaceous shale, with numerous black 

bands 

Grey crumbling argillaceous shale, with Stiytnaria 

Reddish argillaceous rock (marl) 

Grey, shaly and massive sandstone, reddish towards base 
Reddish-grey arenaceous shale, sometimes with green 

bands 

Red and green argillaceous shale, with Stiymaria. A 

tree rooted in this l>ed rises into the overlying shale. 
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tm. ix. 

Red and green arenaceous shale 3 0 

Bluish argillaceous shale 9 0 

Carbonaceous shale ; 0 4 

Red and green, argillo-arenaceous shale in two beds 

(Stifftnaria) 4 0 

Red and green sandstone and shale, in alternating beds 

of various thickness 43 3 

Bluish-grey, close-grained sandstone 11 0 

Undulating, areno-argillaceous flaggy bed, in a basin of 
sandstone, the upper surface of which is finely ripple- 
marked ; thins out 2 0 

Strong grey sandstone, both flaggy and thick-bedded; 
many carbonized drift plants; patches and thin beds 
of conglomerate, with pebbles about the size of a pea 98 7 



Total thickness 537 7 



The massive sandstone at the base of this section, which is a very con- 
spicuous feature in the physical geography of the district, constituting a 
high ridge, extending far inland and capped with a profusion of large 
loose blocks, crops out on the crown of the anticlinal, and forms the 
extreme point or bill of the Head. It probably corresponds with the 
bed marked (a) in the Mira Bay section, (see page 176). 

In proceeding westward from this point, the millstone grit rocks are MuutoneGrit 
nowhere found on the open Atlantic coast until reaching Cape Dauphin, Davpus. 
at the extreme western ond of the great carboniferous basin. Here they 
also constitute a very prominent feature, and are distinguiHhed by the 
occurrence of the great outlying masses forming the Bird Islands, which 
occupy the corresponding position to the Flint Islands, off the entrance 
of Cow Bay ; the latter being probably on the continuation of the mas- 
sive sandstone l>ed referred to. 

The extensive tract of country situated between Mira Bay and Sydney 
Harbor (with the exception of the Cow Bay basin, and the comparatively 
narrow fringe of productive measures bordering on the ocean) is under- 
laid by Millstone Grit ; the southern limit of which has not yet been 
ascertained, except at the extreme points specified. It is probable that 
its*hickness nowhere exceeds that established by the sections at Mira 
Bay and Sydney Harbor respectively. (See pages 170' and 185.) 

West of Sydney Harbor the louthern limits of the Millstone Grit have 
not yet been accurately traced, but there seems little doubt that it 
becomes gradually thinner in approaching the western extremity of 
the field. Along the shores of the harbor, as will be seen by the section, 
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the thickness is between 4,000 and 5,000 feet ; while on the west side of 
Boalardrie Island it does not probably exceed 2,000 feet ; and at Kelly 
Cove, where not affected by the fault, 1,800 feet. 

The red rocks so largely developed in the Mira Bay section, appear to 
be for the most part confined to the eastern part of the field. With the 
exception of a very limited thickness on the shores of Sydney Harbor 
(marked (b) in the section), and at the Little and Great Bras 
d'Or, no such rocks were observed westward of a point about eight 
miles east of the town of Sydney. 

Faults at Sydney Harbor. — It has been stated in a previous report, 
(1873-74, page 172), that the disturbances observed around the shores of 
Sydney liarl>or. as indicated by the distribution of the carboniferous 
limestone rocks, and by the attitude of the coal seams and accompanying 
strata on either side of the bay, had not been traced to any faults or 
breaks in the continuity of the. strata. Further investigations have con- 
firmed this. 

At Freshwater Creek, however, south of Sydney, the Carboniferous 
Limestone comes against the Millstone Grit, by a fault which runs up 
Maloney Brook, and, keeping south of the Cow Bay road, is seen near 
the head of Fitzpatrick Lake. Here, it turns more to the south, and has 
been tracod as far as Macpherson road at the bridge over a tributary of 
Black Brook. Continuing its south-easterly course, it should cross Mira 
River near the railway bridge, and strike the sea-shore about a mile 
south of its mouth. The precise amount of displacement i* difficult to 
determine, owing to the imperfect nature of the exposures, and to the 
want of characteristic bands to mark the respective horizons ; but it is 
a downthrow to the south-west, of probably about 900 feet. The Le Cras 
seam, opened in several places on the Mira Road, is, most likely, the 
Fitzpatrick seam repeated by this fault. 

From the mouth of Freshwater Creek the fault follows Sydney River 
as far as Sydney Bridge, where the Carboniferous Limestone is seen on 
one side of the road, while hills of Millstone Grit rise on the other. It 
then runs through Forks Lake, towaixls East Bay ; but has not been 
definitely traced to this distance, and requires further investigation. 

The following are the sections of the Millstone Grit, as exposed on^the 
east and west shores of Sydney Harbor, respectively. The first is in 
continuation of the section of the productive measures (Section XV.), 
and connects at the base with that of the Carboniferous Limestone 
at ]>agc 169. 
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SECTION V. 

MILLSTONE ORIT FROM VICTORIA MINES TO SOUTH BAR, SYDNEY HARBOR. 

Dip North 18.J 0 East, < 16°, to Xorth 04° East, < 8°. 



IN. TT.KT. IX. 

Bluish fine-grained sandstone 41 0 

Bluish waving micaceo-arenacenus shale 20 0 

Grey, brown-weathering, coarse sandstone 30 0 

Sandstone and coal irregularly mixed, prostrate trees and 

large leaf impressions 4 0 

Greyish-white underclay, (fireclay) 1 0 

Bluish-grey coarse sandstone ; sometimes conglomerate, 
the pebbles consisting chiefly of quartz and red feld- 
spar; patches of argillaceous shale and beds of fine- 
grained sandstone; streaks of coal; zoned and layered 

cylindrical sandstone concretions 503 0 

Grey argillaceous shale 3 0 

Coal. • 

Carbonaceous shale, with Cordnit** 0 7 

Coal 0 1 

0 8 

Underclay 3 0 

Arenaceous shale 21 0 

Bluish argillaceous shale; many plant impressions 6 9 



Frazkr or Huixim Seam. 

Coal, very good 2 0 

Clay 0 4 

Coal, good 4 0 



6 4 

Underclay, argillaceous (fireclay) 0 8 

Underclay, arenaceous, -vith SHgmaria, Sigillaria, &c. . . 4 0 

Bluish fine-grained sandstone 138 0 

Crumbling argillaceous shale 6 0 

Grey and bluish, brown-weathering, false-bedded, coarse 

and fine sandstone. 131 0 

Bluish argillaceous shale 14 0 

Bluish sandstone; carbonized, drift plants 62 0 

Bluish argillaceous shale 1 4 

Bluish-grey coarse and fine-grained sandstone and arena- 
ceous shale. (Here occurs McPhee Brook, the boun- 

dary of G. M. A. property. ). .'. 98 0 

Sandstone, as before, with patches of argillaceous shale, 
holding leaves of Xturopteri*, ftc. Carbonized drift 
plants, Sigillaria, Leptdodendron, CordaiUa, &c, in 
the sandstone 72 0 
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Bluish argillaceous shale, with ferns 

a. Black bituminous shale, containing Cordaitts associ- 
ated with tish teeth, scales, spines and coprolitea .... 

Argillaceous underclay, with St'ujmaria 

Grey and bluish sandstone, as before 

Bluish argillaceous shale 

Bluish sandstone ; streaks of coal ; prostrate trees ; no ap- 
pearance of bedding, but traversed by vertical joints 
set closely together, and sometimes tilled with clay 

and broken rock ; McKay Brook 715 0 

Sandstone as before described ; patches of coal, some- 
times in the bedding and sometimes appearing to 
cross it ; many beds or patches of grey argillaceous 
shale, seldom exceediug six feet in thickness, and for 
the most part much thinner. In some places the 
argillaceous shale is replaced by coarse conglomerate. 360 0 

Measures concealed, probably sandstone 6 0 

Sandstone as before. Here occurs the South Bar 77 0 

Measures seen only at intervals, probably coajse and fine- 
grained sandstone 245 0 

Grey false-bedded sandstone 73 0 

Measures concealed 89 0 

Grey sandstone 22 0 

Bituminous shale, with fish scales, spines, &c, an irregu- 
lar bed; similar shale also found in patches in the 

adjacent sandstone 0 3 

Grey sandstone 23 0 

14 0 



Grcv sandstone, containing a coarse, soft bed. and patches 

of coal 74 0 

Measures concealed for the most part : where seen, pon- 
sist of grey sandstone, with occasional beds of argill- 
aceous shale {Xturopter'ut) 102 0 

Greenish-grey, fine grained sandstone ; produces superior 

flags 10 0 

Measures mostly concealed, but probably sandstone 105 0 



Total thickness of Millstone Grit 3275 0 

Peculiar At the point denoted by the letter (a) in the above section, the strata 

tKrata? 0 ' have a very peculiar appearance, which may serve to oxplain many 
similar phenomena on a larger scale, in the Millstono Grit. The shale 
beds appear to occupy a small lenticular basin between two thick beds of 
sandstone, the upper of which protrudes in places into the shale, which 
is sliekensided at the contact. In one place the basin is nine feet high, 
and consists of— 
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mr. nr. 

Argillaceous shale 4 0 

Carbonaceous shale 1 0 

Underclay 4 0 



The shales are apparently cut out at the water-level, but at the other 
end, rise in an attenuated form to the top of the cliff, and are greatly 
contorted, owing probably to pressure between the sandstone beds. In 
the sandstone beds there are many erect and prostrate trees, the bark 
being converted into coal. 

The section of the Millstone Grit on the west shore of Sydney Harbor, 
begins at Stubbart Point, where the productive measures have been 
assumed to terminate. It connect* at the baso with the section of the car- 
boniferous limestone rocks at the mouth of Limestone Creek, referred to 
at page 172. 

SECTION VI. 

MILLSTONE OR1T. STUBBART POINT TO LIMESTONE CREEK. 

Dip, North 27° East < 11= to North 5° West < 24° 

FRET. IN. 

Greenish-grey, flaggy, false-bedded sandstone, weathering yellowish- 
brown ; comminuted plants such as Ispidodcndron, Cordaxtes 



and Catamites 63 0 

Greenish arenaceous shale of variable thickness, average 6 0 

Yellowish fine-grained sandstone ; prostrate trees 100 0 

Brown, coarse-grained, almost conglomerate sandstone ; pebbles of 

red and white feldspar, quartz, &c 272 0 

Greenish argillaceous shale 2 0 

Red marl 3 0 

Argillaceous and arenaceous shale 25 6 

Blue, wavy, laminated, micaceous sandstone 10 0 

Greenish-grey arenaceous shale 5 0 

I xg bah am Seam : 

Coal 2 0 



Measures seen only at intervals ; where seen, consist of massive yel- 
low sandstone of coarse and fine grain alternating. Fossil 
vegetable impressions, rather scantily distributed ; patches of 
coal in fissures of the rock, or appearing as the liark of trees 
in a fragmentary state, of bright lustre and conchoidal fracture, 
with much interlaminated pyrites. At one place bright red 
shale with patches of green arenaceous shale. Thickness esti- 
mated from apparent dip, 1st. N. 27° E. < 11°; 2nd. N. 8 8 
E < 13° 2855 0 

Grey sandstone, with thin beds of soft, green, argillaceous shale, 
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and irregular streaks of coaly matter ; laminated fine-grained 

sandstone with patches of coarse conglomerate sandstone 150 0 

Coarse purple conglomerate, interstratified with thin-bedded sand- 
stone ; higher in the cliff it becomes a small coal seam, made 

up of layers of coal, clay and iron pyrites 2 0 

Measures concealed 223 0 

Purple, coarse conglomerate, upper part very ferruginous : also sand- 
stone as before ; Dip N. 5 3 W < 24° 510 0 

Total thickness of Millstone Grit 4228 5 

The above section has been, for the most part, constructed by chaining 
the horizontal distances, and calculating the thickness from the angles 
of dip taken at different points with the clinometer. This method, 
however carefully executed, has invariably given me results in excess of 
those obtained by direct measurement of the several component beds. 
It is thus probable that the entire volume of the millstone grit forma- 
tion on the west side of Sydney Harbor may not greatly exceed that on 
the east side. 

Coal Seams in the Millstone Grit. 
CtMiHuu Within the limits of the area assigned to the Millstone Grit, in 

iu thr 



Grit, addition to the coal seams exposed in the cliffs at Mira Bay, others 
have been discovered ; and in some instances considerable sums have 
been expended in the hope of their proving economically available. 
Most of the openings, however, have been filled up, and no authentic 
records of them have been preserved ; but it is to be feared that, in 
mast instances, they have proved unsatisfactory. It was hoped that 
the knowledge of the facts with regaid to these seams would help to 
determine their probable economic value, and elucidate the general 
structure of the field. With this view a number of the openi ngs, 
boreholes, &c, were visited and located : the information obtained, 
however, although by no means destitute of value, is not so ample or 
so satisfactory as could be desired. 

Commencing at the eastern part of the field, we find the Mira Bay 
section to contain about thirteen and a half feet of coal, and to 
include four scams, which may be said to approach a workable eharac- 
Round island ter. Regarding the lowest of these, the Round Island seam, I have 
already in the notes to the section, recorded all that is known, which 
certainly is not of an encouraging nature; and this remark is applicable 
to all the others, except the Tracy seum, which has attracted more 
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attention. It has been mined to n limited extent, und has also been the 
object of costly bat fruitless exploration,* and although out-croppings of 
coal have been discovered in other and remote parts of the field, which 
have been supposed to be the continuation of the Tracy seam, the identi- 
fication has not been conclusively established. 

# 

It will be observed by reference to section IV. (page 181) that at the 
North Head of Cow Bay, there is a thickness of 538 feet of the upper 
part of the millstone grit formation exposed in the sea cliffs, in which no 
coal seams exceeding a few inches in thickness occur, the section agree- 
ing as already remarked in this, as in many other respects, with that at 
Mira Bay. Since the completion of the rield work of last season, reports 
have been received of the recent discovery f of a coal seam upwards of coai»e*m 
eii^ht feet in thickness, which may be on the strike of this portion of oi * htfeotthUrk - 
the section, and probably near the base. The seam is said to be, at 
the crop, eight feet eight inches in thickness, with eighteen inches of 
very superior coal at the bottom. 

In the vicinity of the Grand Lake road, about six miles north-east of 
Sydney, a series of small seams have been opened in the Millstono Grit, 
but in no instance have they been traced continuously, or in such a 
manner as to establish their regularity or value. The following is an 
enumeration of these seams, togother with the approximate thickness of 
strata intervening, as ascertained parti}' by boring and partly by esti- 
mate, assuming the dip to be the same as in the productive measures in 
that district. This section is the continuation downwards of section, 
(page 218.) 

1 . . - . . , . 

• 

•Operations at this mine were suspended ten >ean» ago, owing, principally, I am informed, to litiga- 
tion, but al»o to the want of a suitable port of shipment. The tpuUity of the coal, according to Professor 
Lyman, who had an opportunity of examining it when it wasVorkud, is good, half of it very good. At 



Um time of my visit the seam itself was not accessible, but the specimens seen on the bank appeared, to 
m rather impure, containing much pyrites between the lamina'. Proximate aualysix by Mr. R. W. 
alls, of the Geological Survey, gave : 

Moisture 2 '236 

Volatile combustible matter ■••<• «• (P.y slew coking 24 -83.) 



Fixed carbon . . 86' 61 Coke swells un and is light and porous. 

Ash purplish brown. 



Ash 0- OS 

99-91N 

According to the official returns, the amount of coal yielded by the Tracy mine is 3.000 tons. (Sec 
Report of the Commissioner of Mines for Nova Scotia,-Mr. Rutherford's Report.-for 1866.) 

♦ This discovery has been made by Mr. Patrick Neville, of Bridgeport, a very competent aud i 
W explorer in this field, and who has already been mentioned. 



■ 
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SECTION VII. 
M1LL8TONB GRIT BKTWBBN LORWAY AND SYDNEY HARBOR. 

Dip, North 64° Ea*t < 5°. 



is. pbbt. is. 
Coal. 

Coal 0 3 

Clay 0 9 

Coal and clay 0 9 

1 9 

Strata 41 0 

Coal 0 6 

Bluish-grey and reddish sandstone and argillaceous shale 1 30 2 

CLARK! Sham, 

Coal 2' 9* -6' 1 7 } 

Strata proved by boring ; sandstone and shale as above 149 10 

Coal « « " 0 7 

Strata: lower part green argillaceous shale, with fern 

impressions 83 1 

Martin Sram. 

Coal ; good, but withmuch intcrlaminated pyrites . 1 8 

Strata ; principally grey coarse sandstone 207 0 

Coal, coarse pyritous : said to be 2 0 

Strata; principally coarse and fine-grained, grey sand- 
stone, estimated on this line of section to the 
eastern shore of Sydney Haibor 2000 0 



Total thickness 2619 2\ 

ciarkc sown. The Clarke seam may be said to have been proved continuously for a 
distance of more than two miles, and has been cut both in the Interna- 
tional and in the Cape Breton railways. It varies very much in thick- 
ness within the limits above specified, and contains a good deal of pyrites. 

Martin warn. The Martin seam has on 1}' been exposed, so far as I could ascertain, at 
two points, about a mile and a-half apart ; namely, on the farm of John 
Martin, on tho Grand Lake road; and on the banks of the South-west 
Brook, between the International railway and the Bridgeport road. 

About four miles due east from the town of Sydney, on the Cow Bay 
road, and at the intersection of Fitzpatrick Brook, a seam of coal one foot 
ten inches in thickness has been opened by a slope sixty feet in length, 
driven on the dip of the seam X G0° E < 7°. The work was abandoned 
owing to tho smallness and irregularity of the seam, which is probably 
from 1000 to 1,500 feet of vertical thickness beneath the lowest of those 
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enumerated in section VII. ; and from it* position in the measures, as well 
as from various other circumstances, may probably bo regarded as the con- 
tinuation of the Tracy seam. 

Three and a-half miles south-east of Sydnoy, on the Mira or Louisburg 
road, a seam of coal, varying from two feet to fourteen inches in thick- Le eras ieam. 
ness, has been worked by Mr. Henry Lo Cras and others. It has been 
opened at several points by shallow pits, extending over a length of fifty 
chains; and by a slope about 60 feet in length on the dip of the seam. 

In a borehole, put down to the dip of the slope, tho scam is reported 
to have shown a thickness of two feet nine inches. These works wore 
begun in 1870, with tho idea that the proximity of the scam to the town 
of Sydney might render it available for the supply of that place, but the 
works were abandoned after having yielded about twenty tons of coal. 

A seam, which is supposed on reasonable grounds to be the continua- Continuation 
tionof the Le Cras seam, is reported to have boen opened at the crop, LcCnwBoam. 
ahont three miles to the south-east, near the junction of the Morrison and 
Mira roads. Here also it is said to bo two feet thick, ond to dip N. 46°B., 
but has not been mined. Another small seam occurs near this place, 
•which must underlie the former. It is opened at the crossing of Mira 
road and Black Brook. The thickness could not be ascertained, but is 
evidently inconsiderable. The coal is an impure cannel, showing fish 
scales in the lamina*. The Le Cras seam has also, in course of the 
present year, been found to the north-west of the old pits, by the 
Messrs. Cossitt, two miles from S}'dney, without, so far as I can learn, 
showing any remarkable difference in size, quality or condition. There 
are strong grounds for the belief that this seam, although considerably 
further to tho south, may be the same as that at Fitzpatrick Brook, 
thrown into this position by the Freshwater Creek fault. 

At Cossitt's pits, an interesting collection of fossil plants has boon 
made by Mr. Albert J. Hill, C.E., which are thus described by Dr. 
I>awson :— 

"The collection consists principally of leaves preserved in a grey 
shale, and is remarkable for the faci, that it affords throe or four specios 
of ferns, with tho fructification, which I hope at somo future time to 
figure and describe. The horizon is stated to bo that of the Millstone 
Grit; but, as the subjoined list shows, the plants would not convey that 
impression, being of species not occurring elsewhere except in the coal 
formation, and even in tho upper part. The following are tho specios 
recognized in a cursory inspection of tho specimens : 

Annularia splienophylbidcs. Zenk. 
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A. longifolia. Brongt. 

SphenophyUum Schlotheimii. Brongt. 

S. hmgifoliumf 

Calajnites cistii. Brongt. 

Neuropteris cordata. Brongt. 

N.flexuosa. Sternb. 

N. auriculata. Brongt. 

N. . (New species.) 

Pecopteris unlta. Brongt. 

P. arborescent*. Schlot. 

Alethopteris Serlii. Brongt. 

Sphenopteris. Several species, some of them probably new. 
Asterocarpus and other ferns, showing fructification, and not yet 
described. 
Cordaites borassifolia. Unger. 
Lepidodendron Stembergii. L. and H. 
L. dispermm. Dn. 
Lepidophloios Acadianus. Dn. 

"A nearly similar group of plants appears in specimens collected* 
by Mr. Hill at Henderson's pit, near Black Brook, which would seem 
to be on the same horizon." 

In these beds Mr. Hill also detected the remains of several insects. 
These have been described * by Samuel H. Shudder, of Cambridge, 
Mass. They belong to the genera Libellula (Dragon-fly) and Bfottina 
(Cockroach). No true Odviiata, to which group the Libellulbuv belong, 
have been before found in strata as old as the Carboniferous. 

On the eastern shore of Sydney Harbor, in the sea cliti's to the south 
Of the Victoria mine, a seam of coal of tolerably good quality and of 
workable thickness crops out, called the Mullins or Eraser seam. This 
seam is 840 feet below the point assigned as the upper limit of the 
Millstone Grit ; and is separated from the next overlying seam, which is 
in the productive measures, by 920 feet of barren sandstone. The 
Frazer scam, which dips N. 2b'° E. < 30°, is not less than six feet in 
thickness, having the following section : 



Coal, very good 
Shale or clay . . 
Coal , 



rr.KT. 
2 
0 
4 



0 
4 

0 



6 



4 



>»tur»ll«t," Vwl. vilL, No. i 
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It has been opened for a distance of about 100 cct by a level or 
drift from the sea shore, and the coal extracted for country use. The 
following is a proximate analysis, by Di\ Dawson, of a sample of coal 
from the upper bench of this seam : 



Volatile matter 314 

Fixed carbon 62-4 

Ash, dark reddish-grey 6 2 



Analysts of the 



1000 



"Coke somewhat compact, This coal has Rome of the properties of cannel. It 
has great heating power and produces much dense carbonaceous gas, but is inferior in 
purity to the others." 

Owing to the heavy covering of drift and soil,, no attempts have 
been made to trace this seam inland ; but at the distance of four and 
a half miles eastward, on the northern shore of Lingan or Bridgc]M>rt 
Basin, openings were made, by the neighbouring farmers, upwards of 
twenty years ago, on the crop of a seam culled the Carroll, which in all 
probability, judging from the character of the coal and its position in the 
measures, is identical with the Frazer seam. 

The following is the section of the Carroll seam, as reported to me c*rr<>ii sc&m. 
on good authority, the seam itself being concealed at the time of my 



visit : 



Top coal, Roft 
Clay or shale 
Good coal 



1 
1 
4 



6 
6 
0 



7 



0 



Another account gives five feet as the thickness of the shale band 
between the two coals. As the oponings extond for a distance of about 
500 feet along the crop, that some variation in the thickness ol the band 
should occur is highly probable. The analysis by Dr. Dawson gives : 




Analysis of the 
ii ml, 

Carroll scan. 



1000 

Coke vesicular, ash red ; coal reported good for blacksmiths' use." 



The roof shale, which is highly arenaceous, bears a strong resemblance 
in color and composition to that overlying the Frazor seam at iho 
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Victoria mine. Should the tract of land lying between Sydney Harbor 
and Bridgeport Basin, the mining rights of which belong to the General 
Mining Association, he underlaid, as there seems little reason to doubt, by 
this seam, retaining the same thickness it has at either extremity, 
the Association will own, in addition to the many other tine scams on 
their Lingan tract, an area of 7,290 acres, underlaid by 72,900,000 tons of 
coal. 

The Carroll seam reappears near the mouth of the North-west Brook 
at the head of Lingan Basin, whore it is stated to have thinned out 
greatly ; but from want of exposures, this could not be verified. It may 
be here noted that in this vicinity, at a short distance to the south-west, 
apparently lower in the measures, and where they appear to have been 
much broken up, on the crown of an anticlinal, several attempts have 
been made, in consequence of the occurrence of much coal debris, near 
the surface, to discover a workable seam ; but these have hitherto proved 
ineffectual. 

On the western shore of Sydney Harbor, and throughout the whole 
district to the west of that place, the coal seams in the Millstone Grit arc 
equally, if not more, precarious and uncertain. In the Sydney mines 
section, page 187, the only seam regarding which any facts could be ascer- 
tained is the lngraham seam, which was opened by a shalt sunk upon it 
to the depth of twenty feet, in a rising ground near the harbor. At the 
bottom of the shaft, about two feet of coal, mixed with a little shale, wa» 
found. At the distance of sixty feet to the dip from the shaft, it had 
dwindled down to one foot six inches, mixed coal ami clay, and in a bore- 
hole 300 feet to the dip, only six inches of coal and six feet of clay, with 
a little coal, were cut. Many unsuccessful attempts have been made at 
other points to find this seam in workable thickness. Its probable 
equivalents in other parts of the field, are noted below and on page 238. 

With these exceptions, no coal seams were seen in the Millstone Grit 
in the Sydney mines or Bnulardrie districts, and no authentic accounts of 
the existence of such seams were obtained. At New Campbellton, in the 
( 'ape Dauphin district, a seam one foot eight inches thick was discovered 
by Mr. Alexander Henderson in this formation, underlying the six feet 
seam about 400 feet, but here also it does not appear to be continuous. 
This seam is probably the equivalent of the lngraham seam of the 
Sydney mines section. 



Digitized by Google 



r 



REPORT BY MR. CHARLES ROBB. 105 

III. The Coal Measures. 
The boundary lino between the Millstone Grit and the so-called pro- DivWnn «f the 

i . ... , . ... . MilUtonc Orit 

ductive measures is a somewhat arbitrary one ; and by some the distinc- mduoai 
tion may be regarded more as a matter of convenience, for the purpose 
of description, than as of geological importance. The distinctive 
mineralogical features are, however, neither few nor trivial; and the 
separation of the one set of rocks from the other is very important in an 
economic point of view. 

The southern limit of the Coal Measures is very frequently indicated 
by the occurrence of groat angular blocks of coarse sandstone profusely 
scattered over the Bnrface. Such loose masses are, in all cases, identical 
in appearance and in mineral character with the sandstone beds of the 
Millstone Grit, from which they have undoubtedly been derived. 

In viewing, at a little distance from the shore, one of the tine 
natural sections exposed in the sea cliffs, as on Sydney Harbor, towards 
the point where the millstone grit rocks give place to the productive 
measures, the distinction is very striking, and speaks to the eye with 
convincing effect. The uniform and monotonous grey tint of the rugged 
atid uneven coarse sandstones, stretching apparently indefinitely land- t 
ward is abruptly replaced and relieved by a regular succession of beds 
of eveiy variety of color in repeated alternations. 

I shall proceed to describe seriatim each of these distinct classes 
of strata in the order in which they are enumerated in the large 
sheets of detailed sections referred to at page 17K in the Report 
for 1873-74. The whole series corresponds very closely, both in 
geological position and in composition with division No. 4 of Sir 
William Logan's Juggins' section. As the measures towards the upj>er 
part of the section in the Sydney coal field are cut off by the sea, the 
entire thickness is nowhere represented; but on comparing the portion 
exposed with the corresponding portion of the Joggins' Section, it ma)' be 
inferred that the thickness of the whole. — about 2,500 feet, — is approx- 
imately alike in both cases. 

1. Argillaceous Sfuile. — These strata, together with the Arenaceous A . lu 
Shales (2), into which they pass by insensible gradations, and the red * h * lc8 - 
and green marls (3), from which they differ chiefly in color, and in the 
general absence of lamination in the marls, constitute upwards of one 
half of the total thickness of the measures. They no doubt originally 
consisted of tine mud, with more or less sand intermixed, and are of a 
grey or Muish-groy color; the darker shade being due to the presence of 
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carbonized vegetable remains. Some ot the beds contain much iron 
pyrites; ami nearly all are charged with argillaceous iron ore, sometimes 
in thin regular layers, hut generally in spherical or ellipsoidal nodules 
or concretions. 

The argillaceous shales, which have obviously been formed in quiet 
and shallow waters, generally contain a vast variety of fossil plants, 
chiefly ferns, their most delicate and fragile fronds and stems being 
beautifully preserved lietween the lamina? of the shales. Of these 
the following genera and species iti the collection have been determined 

Foijii plant*. by Dr Dawson : — Siyillaria reniformis; S. clathraria; S. eminens; S. 

Lorwayana (IV. S.) ; Stigmaria ftcoides; Catamites cistii ; AsterophyUites 
trinervis ; Atmularia longifoUa ; Sphenophyllum (?) ; Cyclopteris fimbriata ; 
Pmnularia (?) ; Nmrojrteris rarinervis; N. faruosa ; N, loshii ; N. auri- 
culata ; Odontojjteris Schlotheimii ; Sphenopteris latifolia; Alethopteris Serlii; 
Pecopteris arborescens ; P. cyathea ; Lepidodendroti ; Lepulophyllum (J); 
JjepidopfUoios (?) ; Cordaites bora&tifolia* 

Many trunks of erect and prostrate Sigillaria?, and in some cases with 
their Stiffmaria roots attached, and growing into the coal seams, arc 
found in the argillaceous shales; and these appear to tie confined to no 
, particular horizons. The finding of such fossils in certain sets of strata 

seems to be due to the accidental circumstance of their having been 
exposed in the sections at the time the latter were examined, rather than 
to their non-occurrence in others in which they were apparently absent. 

jjUJ^ The trunks are sometimes of great siz.e, the largest observed being nearly 
five feet in diameter; the general size, however, is from two to three 
feet; the bark being converted into coaly matter, and the interior now 
consisting of sandstone, carbonate of iron, or argillaceous shalo. Tho 
fluting of the stems is often beautifully preserved, and frequently the 
scare are visible. A remarkable specimen of a root of one of these trees 
in a very perfect state of preservation, has been described in the Rei>ort 
for 1873-74, page 179. 

Xaiadiu. shale. Some of the beds of argillaceous shale are very copiously charged 
with a small bivalve shell of the genus Naiadites, associated with plant 
remains. Such beds are generally of a peculiar greenish-grey color. 

The argillaceous shales are not always persistent; but often become 
arenaceous, and sometimes pass into sandstone. Occasionally, the 
change is so sudden as to give to the beds the appearance of being 



• The above list by m> means cxluuist* the flora observed in these beds, but comprise* only such 
genera and s|>vcics arc represented by good ttjwchnens collet-tort for the museum. 
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Sigilla rid Sydnetw's. 




Stump and roots of S,gillaria Si/Jnermt, from the roof of the slope at the 
Emery Mine, Cape Breton. The spreading roots extend from side to side 
of the slope, which is eleven feet wide. 



To face pa«c 190. 
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faulted. This* appearance is, however, duo to a local cutting-away of the. 
shales, and a subsequent filling up of the depression by sand. 

3. Red and Green Maris. — The term marl, as applied to the rock* of Red and green 
this class, is not in all cases strictly correct, as they are not alwaj^s cal- 
careous ; but it is convenient as designating a sot of strata, having a ten- 
dency to disintegrate or be resolved into clay or mud on exposure to the 

air. Sometimes the grey argillaceous shales partake of this character 
but only partially and in exceptional case." ; while the red and green 
marls are almost invariably thus distinguished. 

Beds of this nature, generally of considerable thickness, are distributed 
throughout all parts of the carboniferous series. The colors are doubt- 
less due to the presence of iron in diffe rent states of oxidation. The pre- 
vailing color is chocolate-red or purplish ; the green tint occurring more 
irregularly, sometimes in streaks parallel with the bedding, but more 
frequently in patches diffused through the roil marl, giving to the whole 
mass a mottled aspect. Occasionally these beds 'when exposed in a ver- 
tical cliff section, show throughout their whole thickness — which in the 
productive measures is usually from four to eight feet — a ridged and fur- 
rowed structure, as if from the effects of lateral pressure. In rare 
instances, traces of plant impressions and Naiadites were found in these 
boils. They often thin out and entirely disappear, or pass gradually, on 
their strike, into grey argillaceous or arenaceous shale, and occasionally 
even into sandstone. 

4. Sawlstones. — The sandstone beds constitute the most prominent, sandstones, 
thickest, and most persistent members of this series of strata. They 

are very numerous, and are distributed throughout all parts of the 

formation, generally overlying each coal seam, with an interval of a 

few feet of argillaceous shale, but sometimes actually forming the roof of 

the seam. They are probably in part, derived from the disintegration of 

the beds of the underlying Millstone Grit; from which, they are scarcely 

distinguishable, except by a somewhat softer texture, and deeper tints 

of yellowish anil greenish hue. They are usually coarse and pebbly, 

especially towards their base, whore, for a limited thickness, they 

sometime** assume the character of conglomerates. False bedding is 

very prevalent in the thicker and coarser-grained strata, which are 

usually of considerable thickness, up to forty or fifty feet. Such beds 

are generally charged with casts of plants and much carbonized cwt«off«wii 

vegetable matter; the presence of which is indicated by the darker p,ant * 

color of tho layers. The casts are generally too imperfect to determine 

the species to which the plants belong; but, Calamites, Conlaites, 
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Lepidodendion, and Sigillaria, are obviously the prevailing genera. The 
conditions point to a period of deposition in troubled waters; the trunks, 
stems, and leaves having evidently been drifted from a distance, and 
confusedly mixed together. 

caicweoiw Many of the sandstone beds in the produc tive measures are calcareous ; 

mMom* and 8ome of t | ie t j linner highly so. Such calcareous strata are 

generally flaggy, micaceous, and very evenly bedded ; sometimes in 
extremely thin lamina*, and occasionally ripple-marked ; circumstances 
indicating deposition in shallow and comparatively smooth and tranquil 
waters. A bed of this description at Lloyd Cove, near Sydney Mines, 
has furnished, according to Mr. Richard Brown, specimens of the foot- 
prints of a land animal ; proving that it was deposited in a flat tidal 
estuary. (See Acadian Geology, page 358.) 

UndorcUyi. 5. Underclays. — No fact in connection with the measures in this field 

is more strikingly manifest than the all but invariable occurrence, imme- 
diately undor each coal seam and bed containing carbonaceous matter, 
of underclays, copiously charged with Stigmaria ficoides. This fact, 
with reference to the Cumberland coal field in Nova Scotia, and also in 
South Wales, was long since established by the elaborate researches and 
explorations of Sir William Logan. The beds designated as underclays 
are, for the most part, highly aluminous and siliceous, and form good 
fireclays ; they merge by insensible gradations into the l>eds upon which 
they rest, and are generally full of ironstone nodules. 

The thickness of the underclays varies from a few inches to eight or 
ten feet. These extremes, however, are very exceptional, and the 
average thickness may be stated at three or four feet. It is to bo 
remarked that the thickness of tho underclays, and their richness in 
vegetable remains, apjiears to bear no proportion to tho size or purity of 
the accompanying coal seams. 

Stuj,narur. The roots and innumerable rootlets of Stigmarice constitute the most 

distinctive feature of these bods. The roots spread themselves hori- 
zontally in the beds, and sometimes intertwine. They are often flat- 
tened, and converted into sandstone. The rootlets are generally in 
a carbonized state, and penetrate the beds in all directions, bu^ chiefly 
downwards. Stigmaruv are not wanting in other beds of the Coal 
Measures, and are found in such conditions as to prove that they 
occupy the positions in which they originally grew. The Shelly seam 
(a poor coal, and ol small thickness), lying towards the base of the coal 
measures, rests, however, directly on a six-inch band of fossiliferous 
limestone, succeeded by a stratum of argillaceous shale. No Stigmaria; 
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were observed either in the limestone or in the shale, although in other 
cases in which limestone forms the floor of a coal seam, those roots are 
present. 

6. Limestones. — The Coal Measures in Cape Breton are distinguished Limestones, 
by the occurrence of several thin bands of hard, dark-grey, sometimes 

almost black, fetid or bituminous limestone, generally so rich in organic 
remains as to appear entirely made up of them, but the presence of 
which can sometimes be inferred only from the peculiar odor which 
the rock emits when rubbed or struck. 

These limestone beds, of which there are about sixteen, vary 
in thickness from half-an-inch to two feet ; in one instance a bed, 
of upwards of three feet, was ol>served ; but the}' do not generally 
exceed a few inches. They are, on the whole, remarkably persistent 
throughout the entire field, and thus, taken individually, afford valuable 
evidence in the identification of the several coal seams at distant 
intervals. It is to be observed, however, that both towards the eastern 
and western extremities of the field, they seem to thin out and dis- 
appear, while towards the middle they attain their greatest develop- 
ment both in number, in thickness, and in the display of their peculiar 
characteristics. They are entirely absent in the upper part of the 
measures, as shown in the tabulated sheet of vertical sections. 

The fossils which they contain are identical with those described by f««u«. 
Dr. Dawson as occurring under similar conditions at the Joggins (see 
Acadian Geology, 1868, pages 173 and 181), and are of the following 
genera: Naiadites, Cytfiere. Spirorbis ; with scales, teeth, spines and 
coprolites of ganoid fishes.* The fish-remains are generally coated with, 
and sometimes entirely replaced by iron pyrites. In some instances, 
the limestone shows a well-marked cone-in-cone structure, the cones 
being at least an inch in diameter. 

In grouping for comparison, the various sections which have been 
measured in this field, (as has been done in the accompan}'ing table) 
it appears that in all of them, especially those taken towards the 
middle of the basin, these limestone bands begin and terminate at 
about the same horizons. 

7. Carbonaceous shales— Beds of this nature arc of very frequent carbonaceous 
occurrence, interslratijied with the argillaceous shales, and may be 8h * le *' 
regarded as coarse coals, intermixed with numerous thin layers of shaly 



* The fish-remain*, according to Mr. Richard Brown, belong to the following genera : Hoi<>pt»cJtivM ; 
Vegnliehthift ; PaUoniicu*; Amblypttru* ; and tfyrofc//iic. See quarterly Journal of the Geological 

S-Krielv of London. Vol. VI.. page 132. 
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matter. Many of the workable coal seams inclose layers or bands of 
such shale, and also sometimes pyritous bands ; which, in proportion to 
their amount, tend to deteriorate the coal, and necessitate their removal 
by hand-picking, betbre it is sent to market. When such a layer 
occurs, however, near the bottom of a seam, it is of great practical 
utility for holing. 

ml, Such hods are sometimes of the nature of cannel, being compact, 

with conchoidal fracture, containing more or less calcareous matter, and 
passing into bituminous limestone. In such cases, they are charged 
with the fossil forms peculiar to these limestones, in some instances, 
associated with plant remains. More frequently, however, the carbon- 
aceous shales are soft and laminated, and seem to be entirely made 
up of the matted leaves of Cordaites, converted into mineral charcoal. 
When beds of this nature occur apart from the seams of coal, they are 
invariably associated, like the latter, with underclays. They are also 
frequently underlaid by such clays, even when they occur in the coal 
seams, which are then considered dirty. The shale beds are usually 
very thin, rarely exceeding a few inches; but, as portions of the strata 
which have been described as argillaceous shale, approximate in 
character to those now under notice, and as there is an evident 
gradation between them, it is sometimes difficult to separate them. 

In a few instances, the beds of carbonaceous shale are highly 
calcareous, and are so richly charged with fossils, as to lead to the 
conviction that these are the source of the lime which they contain. One 
such bed of calcareo-bituminous shale, observed at Low Point, near the 
Victoria mine, is a complete mass of the small crustacean Cytherm. 
There are also two highly characteristic and very persistent beds -of 
calcareo-bituminous shale, overlying two adjacent coal seams, which 
serve as a most valuable guide in tracing the structure of the whole field. 
These beds which, in our sections, we have denominated Naiadites 
shales, appeal* to be composed entirely of these bivalves, distributed 
uniformly, and packed closely in layers in the planes of the bedding, 
giving the shales, when broken, a corrugated appearance. 

8. Coal— The principal facts in relation to most of the workable seams 
of coal in Cape Breton have already been amply set forth (Report of 
Progress 1872-73, pp. 239-295), and a detailed description of the various 
seams then worked is given in a tabular form at page 291. It should !*» 
remarked, however, that the seams there enumerated and described, by 
no means include all those in this field, but only those of workable 
quality, above four feet in thickness, which formed actually, at the date 
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of the report, the object of mining operations. In addition to these, 
several others of available dimensions and quality, but not then worked, 
anu" a great number of smaller seams, are included in the measures. 
These will be found specified and described, in their appropriate posi- 
tions, in the various sections herewith presented. 
In taking a general view of the mode of occurrence of the coal seams Mode of 

, ,, 111 •• -i , occurrence of 

in this field, it appears that, although local variations arc neither lew the coal seams, 
nor small, their similarity of conditions and persistency over great areas 
is very remarkable. The disturbances which the strata have undergone 
ure not of such a nature or amount as to occasion any great uncertainty 
in regard to the equivalency of the various seams at different points. In 
establishing this, however, a great variety of circumstances have to be 
taken into account, such as the quality of the coal itself, the position and 
character of the various purtings, or bands of shaly matter, the mineral 
and fossil characteristics, and the thickness of the strata between the 
seams, as wejl a* the manner in which the numerous folds and undula- 
tions have affected the general structure. 

In a few instances the coal seams are split by the gradual thickening 
of their argillaceous partings; but such irregularities, where they occur 
towards the centre of the basin, do not appear to bo very persistent. 
Sometimes seams, which are of workable thickness and good quality at 
ono place, become, from similar causes, unavailable at no great distance. 
In one instance,— that of the Block J louse seam at Cow Bay, and tho 
Victoria seam at Sydney Harbor (which, 1 believe, are identical), — the 
continuity of the seam is interrupted at intervals by masses of rock Remarkable 
similar to that overlying the coal. These curious rock masses arc ^^ esutthe 
described a* follows by Mr. John Rutherford, M.E., late Inspector of 
Mines for Nova Scotia, and now Agent for the General Mining Asso- 
ciation : — 

M Without exhibiting the slightest change in thickness or quality, the 
coal appears in some cases to terminate, as it were, against a wall of 
rock. On cutting through this, however, it is again found in its regular 
position, the pianos of the floor and roof being unbroken, and the coal 
of its usual quality. 

"These interruptions — for they are not faults — vary much in thick- 
ness; in some instances they are only a few feet thick next the roof, and 
are thinned down to a wedge-like point near the bottom of the seam; in 
others they are much thicker, thirty-two feet of stone having been 
passed through at one place. The wedge shape is a prevailing form, but 
it is insertod, if I may use the term, in the most irregular and fantastic 
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manner; in some places it is nearly vertical, and in others it is in an 
oblique position. It is difficult to convey an idea by mere words of the 
variety of shapes in which these masses are found in the coal. There is 
generally near the roof a portion of the stone strongly slickensided, 
which gives it, when found in an angular position with the plane of the 
roof, the appearance of a fault; but in cutting through it, the coal is 
found on the other side, undisturbed. Not unfroquently pieces of coal 
are found imbedded in the stone; and it often happens, when the 
workman is preparing a hole for blasting, that he ehanees to drill 
into some of these, ami the operation is much expedited in consequence. 
I may here state that although, when first met with, the stone is 
generally so hard as to require the use of powder to remove it, it 
becomes, in the course of a few weeks, like moistened clay, and may 
be easily squeezed between the finger and thumb. 

" Another and a very striking feature is the detached pieces of stone of 
the same character a* the larger masses. These we generally near the 
latter, and are in various positions in the coal ; sometimes they are near 
the roof and sometimes close to the floor. 

" Such are some of the principal features of these peculiar interrup- 
tions in this otherwise evenly deposited and undisturbed seam. How 
these massos of stone have got into these shapes and ]x>sitions is a 
question of some interest; for, although we may readily assume, and 
with fairness, that the upheaval forming the anticlinal has caused the 
tilting of the northern edge of the basin, it is not evident how that 
movement could originate the peculiarities we have described. 

""When my attention was first directed to them, I was curious to 
know whether any parallelism in their courses through the seam could 
be detected. Of this, however, 1 do not find sufficiently distinct indica- 
tions to warrant any deductions from this feature as to their origin ; 
they range through it in the most irregular manner, and are as variable 

in their length as in other respects There is little reason to 

doubt that these masses have been thrust or squeezed into fissures in the 
upper part of the seam ; in very few instances have they any connection 
with the floor. In nearly every case the thinnest part of the mass, — 
the wedge-like point, — is near the bottom of the seam, clearly showing 
that the openings took place at the top of the coal-bed, as we see in mud 
creeks in dry weather. 

" The presence of the detached pieces of stone in the coal may be 
accounted for by the assumption of an unsolidified state of the vegetable 
matter of which the coal is composed, when the overlying bed was in 
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course of deposition ; and it is not at all an improbable supposition that 
portion* of carbonaceous matter might get mixed with the sedimentary 
deposit which tilled the openings, and thus account for the streak of coal 
in the stone. The evidence of pressure which caused a movement is 
afforded by the smooth markings of the stone, which are more especially 

observable near the top of the seam 

We can imagine disturbances attectinj; the underlving strata in 
such a mannei* a-s to cause the seam to lie disturbed, so that the upper 
part would be fractured and present openings which subsequent deposits 
would fill up; but we should expect the floor of the seam to exhibit 
corresponding irregularities. Such, however, is not the case ; from its 
sonthern crop to the centre of the basin the bottom of the seam is 
regular in shape, and rests conformably on the strata beneath it, the 
plane of which is unbroken." 

In some of the worked seams, such as that at Sydney mines, the ci**t. 
direction of the cleat, or cleavage of the coal, so important in its 
economical working, iH obscure, or rather there are no perceptible 
cleavage plane*. In other cases, where most marked, they have been 
observed to coincide with the joints of the accompanying sandstones, 
and to l>e most prominent where the strata have been subjected to the 
i,Teatest pressure. , 

The coal seams are, for the most part, overlaid by a stratum of argilla- 
ceous shale, very frequently characterized by the occurrence of erect 
"•terns of Sigillaria, often from two to three feet in diameter ; in one 
instance, such a fossil stem, nearly five feet in diameter, was observed. 
The spreading roots of these trees (Stiymaria) of wonderful regularity 
and symmetry, rest upon the upper surface of the coal. This is a source 
"f great danger in working the mines; and many serious and Altai acci- 
dents have occurred from the falling in of these masses. 

Instead of the usual roof shales, the coal is ot^en followed by sand - 
stone, as occurs at intervals in the workings of the Sydney main seam, 
in the Collins seam at Little Bras d'Or, and in others. A bed of sand- 
stone is almost invariably found to overlie the roof shales, at no great 
distance above the coal. This is so general that it often forms a useful 
guide in tracing the seams. At the Gowrie mine the floor of the seam is 
also sandstone. 

In the section at the north side of Sydney Harbor, one of the lower 
coal seams in the series, six inches in thickness, with a thin clay parting 
in the middle, is seen, at one place, to lie separated along the line of the 
parting, by the roots of an upright tree, which have apparently forced 
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the layers asunder to the extent of six or eight inches, and for several 
feet from the extremities of the roots, beyond which the layers of coal 
again unite into one seam of the thickness first specified. In another 
instance, where a large upright tree appears rooted in a coal seam, 
the latter seems to have been actually bent down by the superin- 
cumbent weight, and at a little distance to have resumed its normal 
attitude. * 

The general character and quality of the coal has already l>een given 
in the Report of Progress, 1872-73, page 240. 
i oui^umter ^ Taking the average of all the sections measurod, the total number of 
ctwinowut. seams in the productive measures, is twenty-four; of which six are 
three feet or upwards in thickness ; and the total average thickness of 
coal may be stated at forty-six feet. 

The upper portion of the Coal Measures is developed only to a limited 
extent in the western part of the field. In the central and eastern part 
it is entirely cut off by the sea. Its total thickness at Cranberry Head 
and at Point Aconi, where it is most fully developed, does not exceed 700 
feet ; it consists of the usual alternations of shale, sandstone, underelay, 
and coal. 

section*. The sections given in this report, embrace the whole of the Coal Mea- 

sures exposed in the Sydney coal field, and with the foregoing descriptions 
will sufficiently illustrate the nature and composition of the strata com- 
posing them. 

Subordinate Basins in the Coal Field. 

The anticlinal and synclinal folds, which have already been described 
as affecting the whole coal field, are well displayed along the sea 
coast where the high cliffs afford great facilities for studying their 
structure; and also for working the coal seams. The gentle upward 
slope of the strata from the sea, causes the Coal Measures in the several 
folds to rapidly run out inland, and thus only the south-western extre- 
mities of the coal seams are found on land, while the remaining and pro- 
bably by far the larger portions must be sought beneath the sea. To 
what extent the sea area may be advantageously worked has 
to be proved. At the Sydney and Victoria mines, the seams have 
already been followed and worked for considerable distances under the 



* Many additional .i t*re .tin- detail* in regard to the occurrence of fotudl trees in these strata will be 
found ii> Mr Richard Urowii'a pa) ten in the Tran<utcti »n* of the Ueol.yical Society of London, already 
referred to ; alao in Dr. Da\»aon'» Acadian Geology. 
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.sea, with satisfactory results. In all of these workings the dip appears 
to diminish in proportion to the distance from the outcrop. 
I shall now describe the subordinate basins from east to west. 

The Cow Bay Basin. 

Cow Bay haw already been described in the Report of Progress, Cow B»y Burin. 
1872-73, pp. 277, 285. On its shores, some of the most important coal 
seamy of the entire field crop out, and for many years have formed the 
object of mining enterprise. These seams have been exposed, both by 
natural and artificial means, on the northern shore of the bay, which has 
a general trend N. 40° E. ; while the axis of the basin bears N. 69° E., and 
the anticlinal axis between this ami the next adjacent basin to the west, 
runs N. 72£° E. On one side of the basin the strata dip N. 8£° W. < 8° ; 
and on the opposite side, S. 31^° E., < 35° — 12°. The entire series of strata 
(which does not, however, include the upper portion of the productive 
measures developed in other parts of the field) is exposed within a 
distance of three and a-half miles, measured along the north shore of the 
bay. The average bread! h of the basin at the shore, between the out- 
crops of the lowest seam, does not exceed two and one-third miles ; and 
it diminishes gradually inland, until it terminates at a point about six 
miles from the shore, as proved by several crop-pits and bore-holes on 
the various seams. 

On the southern shore, at Cape Morien, (or South Head, as it is com- South Howl, 
mealy called), the extremity of a long projecting headland, which at 
the widest part is only thirty chains in breadth, some of the lower seams 
on tho southern side of the basin crop out apparently in the direct line 
from their equivalents on the north shore, although with a considerable 
deflection of their strike to the east; thus proving the existence of an 
anticlinal in that vicinity. The coal seams and accompanying strata, in 
their further course eastward are cut off by the ocean ; South Head 
thus constitutes the eastern extremity of the coal field, as exj>osed on 
land. Some of the seams at South Head are of workable thickness and 
good quality, and upon one of them a colliery has been established, 
which will be noticed in the sequel. 

The following is an abstract * of tho sections in descending order, on 
the northern and southern sides of the Cow Bay basin respectively, 
commencing at the axis which pauses through the Block House mine. 



• The sections which follow arc condensed from the larger deUll tmeate reforml U» at pago 167. Thcj ar« 
illurtraUd on a small acale. in the »bect of irrou|*sd section*. 



Digitized by Google 



206 



(JEOLOGICAL SURVEY OF CANADA. 



SECTION VIII. 

COW BAY BASIN. NOBTH 81DK. MILL BROOK TO NORTH HEAD. 

Dip South 31|=> Etut 38 J° {average.) 



IX. VKKT. IK. 

Strata, sandstone and shale 109 0 

Block House Skim: 

Top coal 1 0 

Good coal 3 8 

Good coal (holing) 0 3 

Parting 0 0 

Good coal 4 2 



9 1 

Strata 8 6 

Coal o l£ 

Strata, chiefly red and green marl, and sandstone 310 5 

Coal(D.) 1 0 

Strata 35 9 

Coal and day 0 9 

Strata, chiefly grey sandstone 94 0 

Coal (E.), overlaid by calcareo-hituminous XaiaHUes 

shale 3 2 

Strata, with a thin l»and of cahareo-bituniinous shale at 



McAclay Seam : 

Coal, said to be 6 0 

Argillaceous shale 0 9 

Coal 1 0 



118 



7 9 

Strata, sandstone and shale 215 10 

Spencer Seam, iproliably) : 

Coal said to be 5 0 

Strata 12 7 

Coal 0 10 

Strata Gl 10 

Carbonaceous shale and clay, in alternating thin bands' 3 2 

Strata 26 7 

Coal. 

Coal 0 1 

Argillaceous shale 2 0 

Coal 0 2 

Clay 0 3 

Coal 0 1 



2 7 

Strata 47 11 



• This is i«rvb»»>ly the equivalent of tlic McKi kv Skam, on the other Mv of the basin. 
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Coal. >kkt. m. fekt. is. 

Carbonaceous shale 0 1 

Argillaceous shale 0 6 

Coal 1 4 

Clay 0 3 

Coal 0 10 

3 0 

Strata, estimated in part Dip 42 3 (Millstone Grit). . . 180 0 

Losg Beach Seam. 

Coal, thickness variable 1 4 

Total thickness of strata 1259 Oj 

coal 32 6J 

From the point where the above section terminate*, to the anticlinal 
axis separating the Cow Bay and Glace Bay basins, a distance ol upwards 
of half a mile, the rocks are, for the most part, concealed under the* 
low flat expan.se of Long Beach, beyond which they reappear, with 
greatly diminished dip; consequently, no exact measurement or esti- 
mate ot the thickness can be given. The rocks underlying the Long 
Beach seam, :is well perhaps a» part of the above section, belong to the 
Millstone Grit. 

The section on the south side of the basin, from its axis in the work- 
ings of the Block House mine, and in descending order is as follows: — 

SECTION IX. 

COW BAY BASIN. BOCTH SIDE. MILL BROOK TO HEAD OK COW BAY. 
Dip North 8J= We*t 8°. 

rvxx is. 

Strata : sandstone and shale as before 109 9 

Block Hocse Seam: 

Coal : details of lection as before 9 2 

Strata ? 9 6 

Coal 0 4 

Strata 275 10 

Coal (D.) — traces in concealed interval, probably 10 

Strata 107 0 

Coal(E.,— 1 to 2 feet • 1 6 

Strata 30 3 

Coal and clay 0 7 J 

Strata 129 8 



• This switn is two fevt six inches thick iu the new sljaft at the Uowric mine. 
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Strata with a thin coal seam and much carbonaceous 
matter 
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McAitay Skam : ran. 
Coal. 
Clay. 
Coal. 

4 11 

Strata 187 9 

Upper Spencer Seam. 

Shale with coal streaks .*. 

Coal 

Shale with plants 

Coal 

(Sivy argillaceous shale 

Coal 



run. 


IX. 


m 


2 


n 


n! 

"5 


A 






10 




9 


0 


2J 


, 0 


2 




n 


, 0 


n 




4 




7 



3 



Lower Spencer Seam. 

Coal said to be 1' 8" to 2' 4" 2 0 

Strata concealed 7 10 

Coal said to be seen at low tide on the reefs 0 8 

Strata concealed 56 0 

McRckv Seam? 

Coal, irregular 6' to 2' 2 ' 1 4 

Strata concealed 15 0 

Coal, said to be visible at low tide 0 6 

Strata concealed 215 0 

Strata cut in boring near Black Brook 23 7 

Long Beach Seam. 

Coal 3 1 



Total thickness of strata 1205 0 

" » coal 28 2\ 

The sections, although not exactly aliko, are sufficiently near to 
establish the identity of the principal seams on the opposite sides of 
tho basin. The lower part of the hist section, from the Spencer seam 
downward, is very imperfectly seen on the north side of Cow Bay; but 
on the opposite shore, at South Head, as formerly remarked, the same 
strata arc well exposed. Here, commencing at the bill of the Head, and 
at a point a little above the horizon of the McAulay scam, the following 
section is exhibited : — 
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SECTION X. 

SOUTH HEAD, COW BAY. FROM THE HKAD 

Dip North 30° Eatt, < 4° 15'. 

KKKT. IK. KBKT. IN. 

Strata 87 4 

Coal 0 8 

StratA, underclay and carbonaceous shale 1 9 

MCACLAY SlAM. 

Coal, good 1 9 

Coal, pyritous 0 10 

Clay . . .s 0 8 

Carbonaceous shale 0 1 

Coal 0 4 

Carbonaceous shale 0 1 

Underclay 4 0 

Coal 1 2 

Carbonaceous shale 0 2 

Coal 1 2 



10 3 

Underclay and argillaceous shale 10 6 

Carbonaceous shale 0 2 

Coal, coarse 0 6 

Strata 201 9 J 

Coal, very irregular, average thickness 0 10 

Strata 33 7 

Coal 1 3 

Clay , 0 6 

Coal, with shaly bands 0 5 

Underclay 2 2 

Coal, carbonaceous shale and clay in Alternating thin 

bands 1 5 

Underclay and argillaceous shale 7 2 

South Hkad Skam. 

Coal 3 4 

CUy 2 6 

Coal, canneloid 2 0 



Strata 

McRury Sbam. 

Coal and carbonaceous shale 0 8 

Dark-green argillaceous shale 3 4 

Coal 0 3 



7 10 
58 6 



14 



3 
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rntt. is. 

Strata 67 4 

Coal, coarse 1 6 

Strata, with two thin beds of carbonaceous shale 80 0 

Coal, with thin clay band 2 7 

Underclay and argillaceous shale 11 0 

Coal and carbonaceous shale 0 7 

Strata 114 .8 

Carbonaceous sliale pausing into ooal 0 2 J 

Dark-blue argillaceous shale 3 0 

Coal 0 3 

Strata 26 4 

Coal, variable thickness, average 0 4 

Underclay and argillaceous shale 5 0 

Coal 0 1 

Strata 37 0 

Coal and carbonaceous shale 0 6 

Strata, closing with a nodular calcareous band 4 0 



Total thickness of strata 785 2 

do do coal 21 6$ 



This section at its base connects immediately and conformably with 
that given at page 17t> as the section of the Millstone Grit on Mini Bay. 
.Miru|»l change The most remarkable difference here consists in the abrupt transition 
from grey argillaceous shale ami sandstone, with a great profusion o*' 
carbonaceous IkmIs, to red and green strata, almost entirely devoid ol 
such beds. 

In all the sections of the productive measures at Cow Bay and its 
vicinity, although calcareous matter is not entirely absent, it is very 
sparingly distributed, a remarkable exception to the general rule in this 
coal field. There are, however, two thin beds of calcarco-bituminou* 
Naladites shale, over two of the coal scams, and an impure nodular 
limestone at the l>ase of the last section. 

In comparing the section last given with those on the north side of 
C 1 ow Bay, it will be observed that, although there is no strict accordance 
in details, the discrepancies are not greater than may be observed in other 
parts of the Held where the continuity of the strata is unbroken ; and 
although the coal seams are much more split up by clay and shale hands 
at South Head, yet the total quantity of coal, the approximate distances 
between the scams, and their geographical position in relation to their 
strike, appear to justify us in assigning to them the equivalency noted 
in the sections. 

CoiiiuriM in the CoMerirs in the Cow Bay Ba»in.—Uf the north side of this basin, the 
Cam limy Sarin. 
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only collieries which have hitherto been established, aro the Block 
House and Gowrie mines; full descriptions of which have already been 
givon. (Report tor 1872-7:1, pages 276, 280.) Since the date of that 
report, the pier or wharf at the Block House mine has been enlarged and 
strengthened, so as to give greatly increased facilities for loading, and 
Hccurity against storms. 

At the Gowrie mines, a new shaft has been sunk about three quarters Gowrie mines, 
of a mile from the Odiorue pit, to cut the seam at the depth of 25o feet, 
on the extension of the north-west levels. It has been provided with 
all the requisite machinery and appliances for hoisting and pumping, 
ami is connected by railway with the old works, and with the wharf. 

Near the extremity of South Head, a colliery was established about J^ 1 ^,^ 
ten years ago, to work the South Head seam; the land area of which 
underlies about tiftv acres. This seam is of considerable thickness, 
but irregular, and much mixed with shale and clay bands, and with 
impure and pyritous coal. The upper portion, however, three feet four 
inches in thickness, is of good workable quality. 

In the earlier stages of the operations, the coal was worked by a 
slope from the crop, and a level or drift from the shore; but in 1806, 
when the leiise became the property of a New York company, a vertical 
shall was sunk — seventy-one feet in depth — to cut the seam about 
ejgbty yards from the crop, and considerably further inland. From the 
bottom of the shaft, a drift has been extended ninety yards to the dip, 
and levels driven about 150 yards, connecting the shaft with the former 
workings. The coal has been extracted, both to the rise and to the dip 
of the shaft ; the l»ords being driven sixteen feet wide. Two steam 
engines of ten-horse power each, were employed at the surface for 
pumping and winding ; and a light railway, a little over half a mile in 
length, was employed to convey the coal from the pit-mouth to a 
shipping wharf farther up the bay. This wharf, on account, of its Wharf, 
exjiosed situation, has hitherto proved incapable of resisting the severe 
storms, and especially the pressure of drift ice, to which it has been 
exposed ; consequently, the operations at this colliery have been inter, 
mittent, and were suspended at the date of my visit. 

During the time it has been in operation, about 7,000 tons of coal, or an 
average of al»out 1.000 tons a year, have been raised, and for the most part 
sold. The coal is of excellent quality, remarkably hard and compact* 
and capable of withstanding exposure to the weather. As there can be* 
little doubt that the seam may be worked to an indefinite extent under 
the sea, as well as on land, and a* the overlying seam, which is probably 
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also workable, will be accessible in this way, this mining property, 
from its advantageous position in other respects, must prove very 
valuable when the difficult}' — which seems far from insuperable — in- 
regard to a shipping place, is overcome. 

The Glace Bay Basin. 

The anticlinal axis separating the Cow Bay and Glace Bay basins, 
skirts the northern shore of Cow Bay at Cape Percy, or North Head. 
The opi>osite dips on either side of this axis are visible in the precipitous 
cliffs at and near the North Head ; wbere the strata also afford evidences 
of an inconsiderable fault. 

The Glace Bay basin presents a striking contrast to that of Cow Bay, 
the latter being comparatively narrow, with steep dip* on one side, 
while the former is wide, and has uniformly gentle dips on both sides. 
The axis of the trough runs in a coui*se N. 60° E., or about twelve degrees 
farther to the north than the anticlinal axis; and it is cut off obliquely 
by the shore line in a direction nearly at right angles to that of Cow 
Bay. It is also traversed longitudinally by the two parallel valleys of 
Great and Little Glace Bay brooks. Great Glace Bay brook widens into 
an extensive tidal lake or lagoon; and the direction of l>oth valleys 
coincides with that of the north shore of Cow Bay. As there is no fault 
or break in the continuity of the strata throughout the entire basin, 
the valleys are obviously duo to denudation. 

This basin embraces, in addition to the beds exposed in that of Cow 
Bay, 610 feet of strata, overlying the highest of those last named; and in 
those upper beds includes besides several minor coal seams, one of very 
great importance — the Hub seam — the highest workable coal seam in the 
series in this district. The Hub seam, in so far as regards its land area, 
underlies a superficial extent of only 150 acres, at the extremity of the 
promontory of Table Head and Burnt Head. The next underlying 
workable seam, — the Harbor seam — the equivalent of the Block House 
seam of Cow Bay is also very partially exposed on land, having an 
available area of 2,343 acres. These two seams, l>eing cut off by the sea 
on either hand, in the direction of their crop, as well as to the dip, pre- 
sent on the map the appearance of segments of concentric circles; as do 
also the underlying seams and accompanying strata. The latter, how- 
ever, continue their coarse on land in an easterly direction, and in a 
straight line (with very slight undulations) for a distance of about seven 
miles, as far as North Head ; and are more or less exposed throughout 
that distance. The Pholun is the next great seam, underlying the 
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Harbor seam. In this basin it has been worked at the Bridgeport, 
Reserve, Caledonia and Clyde mines. It represents the McAulay seam 
of Cow Bay. 

The attitude of all the seams in the Glace Bay basin (extending for 
a length of about twelve miles), as ascertained by careful measurement, General 

° . regularity of 

and recorded on the map, is a striking proof of the general regularity of t ^™^ l "^ H , jf 
deposit and absence of faults which characterize this district. 

The following section shows that there is, however, a considerable 
thickening of the beds between the several coal seams, as they are traced 
eastwards. 

SECTION XI. 

GLACK BAY BASIN. TABLE HRAD TO NORTH HJCAD. 

Dip North. < 5° 12 . 



IX. rKKT. IN, 

Strata 99 6 

Coax, good 1 0 

Strata, chiefly argillaceous shale 56 0 

Hub Seam. 

Coal 0 10 

Clay 0 Of 

Coal 0 3 

Clay 0 1 

Coal, good 5 6 

Splint or coarse coal 0 1 

Coal, good 3 0 

9 9* 

Strata 20 3 

Cannil Skam. 

Coal, cannel 0 1 

Carbonaceous shale 0 I 

Coal, cannel i 0 8 

Coal, bituminous 0 6 

Clay 0 1 

Coal 0 3 



1 8 

Underelay with coaly matter 5 7 

Coal (cannel) and carbonaceous shale with clay 0 8i 

Strata, with cannel-slate, and calcareo-bituminous shale 1 03 0 

Coal, cannel-slate, calcareo-bituminous shale and clay. 1 9 

a. Strata, including one very thin non-persistent ooal 38 0 

Coal, good 0 3j 

Strata 75 6 
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Coal. •'K" «*- rKXT " t < 

Coal, bituminous 0 1} 

Impure cannel 0 7 

0 8J 

b. Strata, with many fossiliferous limestone bands 118 9 

Harbor Seam. 

Coal 0 2 

Clay 0 0$ 

Coal, good B 0 

5 2J 

Strata 21 10 

Coal and clay in three bands 1 7 J 

Strata, with fossiliferous limestone beds 148 3 J 

Coal 0 2 J 

Strata, with one fossiliferous limestone bed 57 3 

Coal 0 7 

Strata 20 6 

Coal, carbonaceous shale and clay 0 10 

Strata 27 1 

Coal and carbonaceous shale, in three bands 0 3 

Strata 20 9 

BOCTH1LLIKR SEAM. 

Coal, cannel 0 11 

Coal, good, bituminous 1 1 

2 0 

Uuderclay and shale 4 4 

Coal 0 7 

Strata, with fossiliferous limestones and Xaiadite$ shale 

at the base 69 3 

* 

e. Back Pit Ska*. 

Coal 2 0 

Strata 112 9 

d. Pi::-: i. AN Skam. 

Coal 7 3 

Strata : 58 10 

Coal and carbonaceous shale ' 0 6 

Strata 63 5 

Coal and carbonaceous shale with fossils 0 8 

Strata .' 26 4 J 

Coal and clay in three bands 0 7 

Strata 37 10 

Ross or Every Seam. 

Coal 3 4 

Clay 0 2 

Coal 2 0 
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Strata ' S 0 2' 

Coal, cannel, good 0 10 

Strata, chiefly massive sandstone 33 lj 

Coal and shale in nine bands, a very variable seam 3 0 

Strata, very rich in vegetable remains 15 9 

McRrnv Seam. 

Coal, clay and carbonaceous shale in eight bands . . 3 0 
Strata (Millstone Grit), including one very massive 

sandstone, 10O feet thick 175 3 

Coal 1 c 

Underclay and arenaceous shale 9 6 

Dirtv Seam. 

Coal 0 1} 

Strata 23 7 

Coal, chiefly cannel, and underclay in three bands 3 8 J 

Strata 8 0 

LORWAY OB GARDIKKB SbAM. 

Coal, eanneloid in part 3 0 

Strata 36 1 



Total thickness of strata 1574 7 

" " coal 50 4 

The continuation of this section downward (an abstract of which is 
given at page 181), is in rocks which, like those in the Cow Bay sections, , 
are chiefly distingnished from those above enumerated by the preva- 
lence of red and green sandstones and shales, and the extreme irregu- 
larity and poverty of the beds containing carbonaceous matter. 

The following explanatory notes refer to the above section : 

(a.) At this point, in the section, the fossiliferous limestone beds com- 
mence, none being found above it. 

(6.) Tbe following section, obtained from a careful record of the sinking Section of the 
of the new or Sterling Pit, at the Little (ilace Bay mines, embraces all HU>T n * *' 
the strata comprised within a thickness of 234 feet, immediately over- 
lying the Harbor seam. Elevation of pit mouth al>ove the sea, eighty feet : 

Surface soil and clay 14 9 

Blue argillaceous shale 13 6 

Red marl 4 2 

Sandstone 0 7 

Blue argillaceous shale 6 (5 

Sandstone 5 7 

Blue argillaceous shale 6 2 
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PERT. IX. 

Red marl, with brown streaks 3 6 

Dark-blue sandstone 0 6 

Blue argillaceous shale 8 0 

Mixed argillaceous shale and sandstone 5 1 

Highly calcareous, bluish-grey sandstone 0 8 

Fireclay 5 0 

8andstone and argillaceous shale 10 11 

Calcareo-bituminous shale ; Naiaditea, fish scales, 4e 0 2 

Fine blue sandstone and shale in bands 8 2 

Calcareo-bituminous shale ; shells and coprolites 0 4$ 

Fine-grained bluish-grey sandstone 2 5 

Fireclay 2 0 

Sandstone with nodules of chert 6 11 # 

Black or dark-blue argillaceous shale with Naiaditea ; sometimes a 

limestone, or impure cannel 1 0 

Argillaceous underclay 4 0 

Sandstone 1 1 

Argillaceous shale 0 3} 

Sandstone I 5 

Argillaceous shale 0 2 

Sandstone 0 7 

Argillaceous shale * 1 11 

Sandstone 1 6 

Blue argillaceous shale 1 5 

Black or brown argillaceous shale 4 1 

Sandstone 0 8 

Bluish argillaceous shale 0 2$ 

Dark-blue argillaceous shale 13 6 

Calcareo-bituminous shale ; Naiaditea 0 1} 

Sandstone 0 4} 

Calcareo-bituminous shale ; Naiaditet 0 2 

Sandstone 0 2} 

Blue argillaceous shale 0 10} 

Sandstone 0 7 

Dark-blue argillaceous shale 1 6 

Sandstone 4 0 

Blue argillaceous shale I 0 

Calcareo-bituminous shale ; Naiaditet and fish scales 0 8 

Grey sandstone of rather coarse grit 1 7 

Blue argillaceous shale, ironstone nodules 18 6 

Light-bluish grey, calcareous sandstone ; quarried at McPherBon 

Point | makes a good building stone 21 7 

Blue argillaceous shale I 4 

Sandstone 2 8 

Argillaceous shale and sandstone in bands 8 0 

Impure cone-in-cone limestone 0 5 
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Light blue aud grey, fine-grained sandstone, in wedge-shaped masses 

(" Liver-rock ") 2 8 

Argillaceous shale and sandstone 2 2\ 

Coarse-grained grey sandstone 6 7 

Mixed argillaceous shale and sandstone 13 3 

Hard grey calcareous sandstone 0 10$ 

Calc areo-bitutninous shale (Xaia lites, Ac.) 0 7 

Rani, brown sandstone, (lenticular) o 10J 

Dark blue limestone ; shells, eoprolites and fish scales 0 5 

Mixed argillaceous shale and sandstone 6 2 

Harbor Seam: 

Coal » 6 2 

k . 

240 2 

(c\) The Rick Pit seam, as specified in the general section, is given from 
measurements in the cliffs on the south side of Great Glace Bay. The 
section of the same seam obtained in sinking the engine pit at the Cale- 
donia mine, is its follows : — 

KEKT. IS. rKRT. 

Coal 1 4 

Carbonaceous shale 0 2 

Coal 0 8 

Fireclay 0 1 

Coal 2 6 

4 9 

(</.) The Phelan seam is six feet two inches thick at the Reserve mine ; 
eight feet at the Caledonia mine ; and six feet six inches at the Clyde 
mine. 

O.) The Ross or Kmery seam is very variable in thickness, showing, 
even in the limited extent of the workings at the Emery mine, a differ- 
ence of one foot; being four feet nine inches at the west, and five feet 
two inches at the east end of the main level. The section of this seam 
is from a boring on the sea shore at Schooner Pond mine ; that in the 
general tabic of worked seams (Report for 1872-73, page 291) was mea- 
sured in the slope at the same mine. The following are sections of the 
same seam at two different points still farther ea*t : — 

EAST BIDS OS 8CHOOHER POHD. * * 

FKItT. IJC. 

Coal, good 1 1} 

Coal and clay 0 3$ 

Clay 0 7} 

Coal 0 2 

Clay 0 0} 



Section of the 
Back Pit! 



of the 
or Emery 
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FKRT IX. 

Coal 0 1 

Clay 0 Oj 

Coal, good 0 2 

Clay, parting — — 

Coal 0 5 

Clay, parting — — 

Coal 2 0 

Clay 0 0$ 

Coal 1 5 



Total thickness 6 4f 

■ 

NORTH HEAD OF COW BAY. 

rurr. ix. 

Coal 1 9 

Coal, impure cannel and day 0 3 

Underclay, argillaceous 2 6 

Coal 0 10 

Clay, parting — — 

Carbonaceous shale 0 2 

Coal 4 5 



Total thickness : 9 11 



The section of the measures in the Glace Bay basin at the north- 
western or Bridgeport Mile, commencing at the same point a» in the 
previous section, is as follows: — 

SECTION XII. 

OLACE BAY BASIN. TABLE HEAD TO BRIDGEPORT. 

Dip North, 85° East, < 3°. 



rxxr. re. 

Strata, as in the previous section 99 6 

Coal 1 0 

Strata 54 6 

Coal, slaty cannel and carbonaceous shale, with much 

calcareous matter 2 3 

Hera Seam : 

Collection as in Table, (Report for 1872-3) 9 4 J 

Strata 25 1 

« Cannel Seam : 

Coal, cannel 1 2 

Coal, ordinary bituminous 0 9 

1 11 
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ran. ix. put. Ik. 

Coal, clay and carbonaceous shale, in eleven bands. ... 19 

Strata 17 2\ 

Coal, good 0 4 

Strata, chiefly red and green ruarl and shale 89 0 

Coal, shaly, impure cannel 0 9 

Strata, with many fossilifcrous limestone beds 89 1 

Coal 0 fi 

Strata 14 3 

Coal, good 0 2 

Strata 99 10 

Coal, impure cannel 1 8 

Strata, chiefly limestone in five beds 2 10$ 

b Harbor Seam : 

Coal, section us in Table, (Report for 1872-73) 6 1 

Strata 17 0 

Coal, clay and calcareo-bituminous shale, in nine bands • 3 2\ 

Strata 124 10 

Coal, impure cannel 0 2 J 

Strata; much fossiliferous limestone 75 3 

Coal, carbonaceous and argillaceous shale in three bands 0 5 

Strata 14 3 

Coal ; impure slaty cannel 0 6 

Strata, with a limestone hand at the base 5 8 

BofTHlLLIKR SKAM ! 

Coal, not well seen 4 0 

Strata, partly concealed, probably a thin coal at top 92 1 

Back Pit Seam : 

Coal, long reed 1 10 

Carbonaceous shale, pyritous 0 3 

Coal, good 1 11 

4 0 

Strata 49 5 

Coal 0 1 

Strata 26 0 

Coal, carbonaceous and argillaceous shale in nine bands 2 2 

Strata 5 7 

c Phslax Seam : 

Coal 3 0 

Clay 0 4 

Coal . . . 5 3 

8 7 

Strata, with some fossiliferous limestone beds 47 2 

Coal and clay, in seven lwuids 2 3 

Strata; one limestone bed, rich infossils 58 8 
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d Ross or Emkuy Seam : vm. ix. 

Coal I 8 

Strata, mostly concealed ; probably a coal seara, the 

eqnivalent of the McRury Seam, occurs here 169 9 

Coal, coarse, rarbonactnnis shale and clay 2 5 

Strata, chiefly sandstone (Millstone Grit) 107 0 

LoKWAY OH GaKDINKR SraM. 

Coal 4 9 

Clay 0 C 

Coal ; 0 6 



5 9 

Strata '. 63 0 



Total thickness of strata l ,407 1 1 \ 

Do. do. coal 51 10} 

The precise point in this section, at which the Millstone Grit gives 
place to the productive measures, is by no means clearly established ; 
but it is believed to be approximately as here stated. It will be 
observed, on comparing sections XI and XIT, that although the total 
thickness of coal ou the north-west side of the basin is a little in excess 
of that on the opposite side, the aggregate thickness of strata in the 
latter, is 173 feet more than in the former; and this excess of thickness 
is distributed nearly proportionally, in the intervals between the several 
coal seams. 

cannoi coal. The following explanatory no'es refer to Section XIT. 

(a.) Cannel seam. — The occurrence of cannel and canneloid coal in this, 
and in some of the other basins, has been frequently noted. From the 
general presenco of obscure fossil forms, of a brackish-water type, includ- 
ing fish scales, teeth, coprolites, Cythere, &c.,,and from the large proportion 
of earth}' impurities associated with such beds, Dr. Dawson has 
suggested that they owe their origin to the accumulation of fine 
vegetable mud or muck, in the shallow ponds and lagoons of the carbon- 
iferous period. They are generally too thin to be profitably worked ; 
but in this instance it may be otherwise. It is the most important 
cannel coal that has been observed in this field, and attempts were made 
on a small scale, several years ago, to work it ; why these were aban- 
doned, I am not aware. 

Analysis by All analysis of the coal was made b\- Professor Henrv How, of 

Professor How. J * " 

Windsor, N.S., which, together with his accompanying remarks, are 
here reproduced : — 
" A specimen from an eighteen inch seam at Little Glace Bay, had 
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the appearance of cannel coal ; gave a brown powder, and brownish- 
black streak ; burned alone when well heated in a flame; in u closed 
tube gave much volatile matter, and left a rounded swollen coke. 
Proximate analysis gave : — 



Moisture 0 83 

Volatile combustible matter 30 07 

Fixed carbon 44 42 

Ash 24 68 



100 00 



"The amount of ash hero, though considerable, is smaller than that in 
the well-known Scotch ca/incl from Capeldrae, which gave, according to 
Pjtfe, 25"40 per cent. The volatile combustible matter is evidently high 
enough, in proportion to tho tixed carbon, to mark the class of minerals 
to which the specimen belongs." 

(b) Harbor seam. — The sections of the Harbor seam given in the niB)l[WW ^ m 
general table in the previous report, are measured in the working pits of Harbor maun - 
the International and Little Glace Bay mines respectively; while that 
given at page 214 of this report, is taken at the sea shore, near McPhcr- 
son Point. They exhibit no great variation in thickness or quality ; and 
this seam and its equivalents in the other districts, may be regarded as 
the most regular and valuable in the entire coal Held. 

A representative sample from the International mine, at the depth of 
100 feet, was analysed by Professor Chapman, of Toronto, and gave : A ^ by 

Pmfemor 

FKFT. ix. Chapman. 

Moisture 0 87 

Volatile combustible matter 35 41 

Fixed carbon 58 56 

Sulphur trace 

Ash 5 16 



100 00 

• 

(c) Phelan team. — The section of the Phclau seam given above, is 
that afforded by the sea cliffs at Bridgeport. At the distance of- half a 
niile from the shore, in the main level of the old Bridgeport mine, the 
shale parting had increased in thickness to twenty-eight feet ; and in a 
borehole, 300 yards to the dip of the level, it was found to be only 
fourteen inches thick, the upper bench ot the coal being three and a 
half feet, and the lower, six feet in thickness. 

{d) Ross seam. — The remark already made with regard to the irregu- 
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larity of the Koss seam is confirmed by the last section ; it is found 
at and near the BridgejMirt shore to he only one foot eight inches in 
thickness; while, at the Emery mine, not quite two and a-half miles 
distant to the east, it is tour feet nine inches and five feet ten inches at 
the west and east ends respectively. 

These irregularities of the coal seams are greater iu the lower seanib ; 
and, consequently, considerable difficulty has been experienced in tracing 
the Lorway or Gardiner seam, and that immediately overlying it * In 
sinking the west pit at the Lorway mine, the following section occur?, 
which it i.> difficult to reconcile with either of those given above : 

SECTION XIII. 

LORWAY WRST PIT. • 

Dip North U>°. East < 5 C . 



nwr. w. rwr. is. 
Bluish grey sandstone 10 0 

Bluish argillaceous shale, with partings 7 0 

Dirty Seam: 

Coal 0 5 

Carbonaceous shale 0 6 

Coal 0 3 

Clay 0 1 

Coal 0 6 

Clay with coal pipes 2 8 

Coal 1 0 

5 5 

Argillaceous underclay 5 0 

Clay, and fine-grained coherent sandstone, with ironstone 

nodules 2 10 

Grey argillaceous shale 13 3 

Blue argillaceous shale 6 t> 

Lorway Skam : 

Coal 1 7 

Clay 0 1 

Coal 1 10 

Clay 0 0| 

Coal 0 6 

J 01 

Total thickness of strata 54 0\ 

coal 7 9 



• At the date of tny pre vioum report — 1*72-73 — o >ntainitiK detailed description* of the various colliene* 
in operation, there seemed reason to believe that the coal Hcam worked at the Gardiner mine wa» dwtiml 
from that o)>cned in the l»rway mine, and underlay it at a considerable depth. Subocoucnt investiga- 
tions, however, seem »o establish their identity. It may \tc here also explained that in the former rep» | rt 
the «?itement-H «iven in several instances of the thickness of strata between the various seam* do not 
accord with th<*c in the section* now ifiven In all such cases the latter arc to be regarded a* correct ; 
bcin« ba*vd upon actual measurements of the several beds, while the former were estimated from «ntfl« 
of dip. 
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It may here be mentioned that it is stated on good authority, that at 
the Gardiner Mine, in the immediate vicinity of the engine shaft, 
although apparently not cut in sinking that shall, there occurs a scries 
of strata of coal and clay in thin hands, with an aggregate thickness of 
five feet, overlying the Gardiner seam, at a distance of thirty-four feet. 
This coal group would represent the so-called Dirty seam of the above 
section, and bring all the fact* into near accordance with those observed 
in other parts of the field. 

As regards the collieries in the Glace Bay district, there are no facts 
to be noted in addition to those already given in the Report for 1872-73. 

Sydney Harbor Basin. 

In the further extension of the Coal Measures westward, the next basin 
which comes under notice is that of Svdnev Harbor, which includes the 
Liugan, Low Point and Sydney mines districts. It extends from Indian 
Bay and Bridgeport Basin, as far as Point Aconi, and embraces all the 
coal seams in the field. 

An anticlinal axis, which skirts the north shore of Bridgeport Basin, | 
and runs thence westerly to a point midway between McPhce and 
McKay Brooks on Sydney Harbor, divides this basin from that of Glace 
Bay, as the parallel North Head anticlinal divides the latter from the 
Cow Bay basin. 

On the north side of this axis the rocks dip at angles varying from 
12°-—1(}° at Lingan, to 40° at the Victoria mines. The sea coast follows 
the fold of the strata in such a manner as to bring the entire volume of 
the Coal Measures upon the c litis in several fine sections. From Low 
Point lighthouse to Lingan the strike of the rocks in nearly parallel to 
the shore — for a considerable distance quite so. The section has been 
carefully measured, and is, in abstract, as follows : — 

SECTION XIV. 

SYDNEY HARBOH BASIN. LOW POINT TO LINGAN. 

Dip Xorth 19 ; We*t t to forth 8 3 East \ 10'— 15° 

Measures congealed from lighthouse southward*, esti- 
mated from the nearest availahle angle of dip, N. 10° 
E. < 15 3 

Coal, seen only at low tides; said to he about 

Strata, mostly eonrealed : one grey sandstone reef 

Strata ; much red marl 



mrr ik. 



542 • 0 

3 0 

68 0 

208 4 
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Uppkb Cahr Seam : nKT . ix. feet. iy. 

Coal and clay 0 11 

Clay 0 1 

Coal 0 10 

Clay 0 3 

Coal 1 2 

3 3 

Strata, underclay, argillaceous and arenaceous shale ... 280 

Coal 0 2 

Underclay 1 10 

Low eh Cabb Sbam : 

Coal 3 2 

Strata; red and green marl and calcareous sandstone.. 157 11 

Coal; impure, with clay bands 2 2 

Strata, partly concealed 30 0 

Babasoib Sbam : 

Coal 3 0 

Fireclay 3 0 

Carbonaceous shale 0 3 

Coal 5 10 

12 1 

Strata; chiefly coarse-grained yelL.w sandstone 56 10 

Coal, and carbonaceous shale 0 11 

Strata 3 6 

Coal. 

Cual 1 4 

Carbonaceous shale 0 lj 

Coal 0 10 

2 3* 

Strata; underclay and arenaceous shale 14 0 

Coal, carbonaceous shale and clay ; sometimes all coal . 1 0 
Strata; three small coal seams and many fossiliferous 

limestones 96 6 

Coal, canneloid 0 5} 

Strata 21 0 

Coal 0 4} 

Strata 13 8 

Coal 0 4 

Strata ; much red and green marl 75 8 

Coal, irregular • o 8 

Strata; many beds of fossiliferous limestone and carbo- 
naceous shale 87 101 

Coal 0 11 

Strata ; argillaceous shale, upright trees and many plants 4 0 
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David Hiad Sbam : ^ rK *r n. rm is. 

Coal, good.. .. 2 1 

Clay, parting — — 

Coal, very good 5 11 

8 0 

Strata 13 6 

Coal 1 3 

•Strata; underclay nnd sandstone 18 0 

Coal and shale in five bands 2 11 

Strata ; many bands of fossiliferons limestone and car- 
bonaceous shale 160 7 

Coal. 

Coal 1 0 

Carbonaceous shale 0 4 

Coal 0 1J 

Carbmaceous shale *. 0 9 



2 2J 

Strata 36 6$ 

Coal 3 0 

Strata ; many calcareo-bituminous fossil iferous beds. . . 64 3 

Coal. 

Coal 0 5 

Carbonaceous shale 0 1$ 

Coal 0 5* 



0 



Strata, terminating in calcareo-bituminous A'aiadites 

shale 12 10 

NORTHKRN HltAD SEAM ! 

Coal 4 0 

Strata, including a coarse conglomerate 75 11 

• 

Lisoan Main Skak : 

Coal, good , 1 2 

Coal, pyritous 0 2 

Coal, good 0 11 

•Clay 0 1 

Coal 5 8 

8 0 

Strata, with one irregular limestone bed 41 0 

Coal and clay, in five bands 0 8 

Strata, much calcareo-bituminous iVaiadttes shale 6 11 

Coal, shale and clay, in eleven bands 3 8 



R*i>urt for 1372-73. p. U9. 



15 
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Strata, chiefly green marl, and one limestone bed 

Coal 1 

Strata 

Coal. 

Coal 0 

A rgi 1 1 accous shal c 0 

Coal 2 



2 6 

Strata, uuderclay and arenaceous Hhale 7 8 

Coal, carbonaceous shale and clay 0 7 

Strata, underclay, 4c 8 6 

Coal 0 7 

Strata, chiefly bluish sandstone, streaked with black 

(Millstone Grit) 177 0 

Coal. 

Traces of a coal seam exist here, but nothing posi- 
tively known 

Strata, partly estimated; sandstone and argillaceous 

■hale 104 0 

Coal. 

Traces of a coal seam, but not seen in place 

Strata; sandstone, estimated dip < 8 3 45 0 

Coal probably the representative of the Lorway Skam. . . 10 
Strata 50 0 



Total thickness of strata 2343 2 

" « coal 58 8 



Low Point, which is situated at tho eastern entrance of Sydney 
•Harbor, and at tho extremity of which stands the lighthouse, ib an 
extensive' level spit or cape, composed of e lay and gravel, showing no 
exposures of rock for a distance of about half a mile on the dip. This 
space is, however, estimated, and the thickness included in tho section, 
as if underlaid by tho rocks which, from the debris in the bank and oi^ 
the beach, probably consist of red and green marl and grey sandstone. 
Exclusively of this, the section embraces a thickness of 348 feet 10 
inches, for tho most part exposed, of strata overlying the highest of 
those in the Glace Bay section, and including an aggregate thickness of 
ten feet three inches ef coal in live distinct seams, one of which, at least, 
is workable. 

The lower portion of the above section is very doubtful as regards the 
coil seams, which, with the exception of the last, are only indicated by 
obseure traces at tho sea shore. The lowest seam, which 1 believe to 



IN. 




5 1 



;; 

2 
1 
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represent the Lorway or Gardiner seam, is very much reduced in thick- 
ness ; and is seen at water level on the sea shore to be entirely nipped 
out by the sandstoue within which it is enclosed. 

The section at the west end of the Lingan tract, along the shores of 
Sydney Harbor, from the lighthouse towards the town of Sydney, is 
well exposed, with the exception of the part occupied by the low, flat 
• expanse of sand and gravel at the summit. The rock exposures com- 
mence about three quarters of a mile from the lighthouse. The follow- 
ing is an abstract of the section : — 



SECTION XV. 

8YDNEY HABBOR BASIN. LOW POINT TO MCPHEB'8 FERRY 

Dtp, North 26= West to North G° East, < 4(P to 24°. 

FEET a. 

Measures concealed, including the uppermost seam 707 6 

Coal, in thin layers, much mineral thai al 1 6 

18 8 



Paint Seam : 

Shale and coal 1 3 

Coal 1 0 

Underclay 1 7 

Coal 1 0 

Shale 0 4 

Coal 3 0 

Shale 1 2 

Coal 4 0 



13 4 

Strata, chiefly red and green marl and sandstone ...... 155 6 

Coal 0 6 

Strata 20 3 

Crandall Seam : 

Coal 4 9 

Strata 38 2 

Lyle Seam : 

Coal 3 2 

Strata 11 7 

Coal 1 4 

Strata mostly concealed, probably red and green marl.. 192 8 

Coal 0 (i 

Strata, iucluding cahareo-bituminous, fossiliferous lime- 
stone 72 10 



■ 
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Victobia Seam: kmt. is. kkei. re. 

Coal, poor 0 7 

Coal, good 6 0 

6 7 

Strata, including some thin, irregular bauds of coal 53 6 

Coal. 

Coal 0 6} 

Clay 0 1 

Coal 0 3} 

0 11 

Strata, many fossilifcrous limestones, one cone-in-cone 

bed 122 11 

Coal. 

Coal 0 2 

Clay 0 3i 

Coal 1 o 

1 5J 

Strata 62 11 

Coal 0 4 

Strata 28 1 

Coal 0 6 

Strata 17 10 

Coal 0 2 

Strata 20 0 

Willis Frazek Seam : 

Coal, good 3 0 

Coal, bad 0 6 

3 6 

Straw, with ealcarro-bituminous Naiadite* shale at base 83 1 1 

Number Three Seam: 

Coal .'. 4 0 

Strata ; much fossiliferous limestone ; one bed a mass of 

Cythcre, Spirorbis, Ac., slickensided 67 6J 

Coal 0 8 

Strata. 48 1 

Hugh McGilvary Seam: 

Coal 5 0 

Bluish argillaceous shale 0 6 

Coal 0 9 

6 3 

Strata, with some irregular layers of coal 61 2 

Coal 1 3 

Sandstone 4 6 
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fktt. ix. rm. IX. 

Coal, calcaroo-biturninous, fossiliferous shah) and argil- 
laceous shall-; in six bands 2 2 

Strata, with one thin bed of fossiliferous limestone 57 5 

Das. McGilvart Seam : 

Coal 0 7 

Clay 0 0} 

Coal 0 10$ 

Carbonaceous shale 0 1 

Coal 0 7 

2 2 

Strata, with one thin seam of coal and clay 17 0 

Coal 0 7 

Strata, chiefly coarse grey sandstone ; n little coal in 

patches (Millstone Grit) 343 10 

Coal (probably the Lobway Seam) 0 10 

Underciay and arenaceous shale 6 0 

Total thickness of strata 2268 4 

« « coal 54 5 

The Millstone Grit may be said to commence at the point indicated in 
the section. The Frtuser or Mullins seam, with six feet of good coal * 0,i **2 n of 

» o the Frwer or 

at the outcrop on the sea shore, is 033 feet, 5 inches lielow the base of this Mnnta»««ara. 
section, the interval being occupied by rocks of the nature above des- 
cribed. (See p. 185.) 

In the Victoria seam thero are some remarkable peculiarities which 
have been noted and described in tlio Report for 1872-73, p. 255; and 
which seem to assimilate this seam lo that worked at the Block House 
mine at Cow Bay, with which, on othei grounds, it appears undoubtedly identity of the 

Victoria fttltl 

to be idontical. It is also worth}' of remark — as it has been fflispected by Block h<.u»o 

some that the high angle of dip may be connected with a fault which, 

occurring under the sea, might be fatal to the works at the Victoria mines 

—that in sinking on the seam farther to the dip, the angle gradually 

but sensibly diminishes ; from which, as well as from other circumstances, 

it may reasonably be inferred that no break in its continuity is likely to 

exist 

Collieries in the Lingan Tract.— With the exception of those enumerated c< ,in eri «un 
and described in the previous report, there are no other points at 
which coal has been systematically worked in this district, although 
it has been extracted on the crop of the seam, at several places, by 
the neighbouring farmers. At the Lingan mine, owing to an 
accident which had occurred at the old works, a new upcast shaft for 
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ventilation, has recently been sunk, sixty-five feet in depth, consider- 
ably to the northward of the former. At the Barasois mine, which 
was opened by the General Mining Association, chiefly for the purpose 
of working their sea-area, operations were resumed last season, on a 
small scale, but resulted in the discovery that, at that point, there 
was not sufficient cover over the seam to render such workings safe ; 
and they have consequently been abandoned for the present. At the 
Victoria mine, the slope, which was previously 615 feet in length, * 
was sunk last season 135 feet further to the dip, and levels driven 
east and west to a considerable extent with most satisfactory results. 

Sydney Mines District. — On the opposite shore of Sydney Harbor, 
two miles from Victoria miues, is the Sydney mines district, the seat of 
the most extensive and prosperous mining operations on the island. It 
extends in a north-westerly direction, a distance of about five miles, 
with an average breadth of two and a half miles, being separated from 
the Boulardrie district by the Little Bras d'Or. 

There is a most perfect symmetry between the Glace Bay basin and 
that of Sydney Harbor, as is shown by the fact that the coal seams and 
accompanying "strata in their strike from the shores of Indian Bay to 
Sydney mines, are parallel to those of the Glace Bay basin on its south- 
eastern side, as are also the Bridgeport and North Head anticlinals res- 
pectively ; and there appears to be no such difficulty as has been felt by 
previous observers in correlating the soaras on the opposite sides of 
the harbor, without having recourse to the agency of faults, of the 
Absence of existence of which, in the productive measures here, there is no evidence. 

This area is occupied by the extreme western end, and a small part of 
the south-east sido of the basin ; the rest, as far as Low Point, being hid- 
den under tfie waters of the harbor. The opposite side of the basin is 
affected by an anticlinal axis running through Big Pond and the valley, 
stretching southward. The measures, in their extension westward, 
are thus deflected inland. Ou the crown of this subordinate anticlinal, 
which appears to run out at a very short distance from the shore, the 
crops of the Sydney main seam and of all those overlying it, are broken 
off by the encroachments of the ocean, and by the erosion which has 
originated the lagoon and valley of Big Pond. For a considerable 
distance at the west end of the district, however, the land area includes 
all the coal seams, as high as the Lloyd Cove seam, the shore line being 
approximately parallel to the strike of the measures. 

• Erroneomiy stated in a former report as 850 f«et. 



uigi 



tized by Google 



REPORT BY MR. CHARLES ROBB 



2:n 



The section along the north shore of Sydney Harbor is remarkably section north 
well exposed ; the cliffs being high and the angle of dip, which nearly Sydney Harbor, 
coincides with the direction of the shore-line, also sufficiently high to 
show clearly the order of succession ; and the concealed intervals are 
unimportant. This section has been measured and recorded with great 
minuteness of detail by Mr. Richard Brown, as before mentioned. The 
subjoined abstract, reduced for the most part from my own measure- 
ments, will be found to differ from Mr. Brown's, chiefly in the diminu- 
tion of the thickness assigned by him to the only concealed interval in 
the whole section, namely, that occurring at Lloyd Cove, which we are 
now enabled to fill up accurately from the pit section at the New Win- 
ning, recently completed. 

SECTION XVI. 

SYDNEY HARBOR BASIN — CRANBERRY HEAD TO BTtTBBART POINT. 

Dip North 57 3 to 42 ? , East < 4° to 10 a 



l!C. FUST. IS. 

Strata ; sandstone and argillaceous shale 21 7 

Cranbbrry Head Upper Seam. 

Coal 3 8 

Strata; numerous erect trees, and undcrclays rich in . 

Stigmaria 15 8 

Cranberry Head Lower Skam. 

Coal 0 3 

Clay 0 0} 

Coal 0 9 

1 0\ 

a Strata ; much calcareous sandstone, and red and preen 

marl 245 8 

Coal. 

Coal and carbonaceous shale 0 6 

Clay 0 0} 

Coal 0 1J 

Blue argillaceous shale 0 8 

Coal 0 4 



Strata ; underclay, arenaceous, argillaceous and carbon- 
aceous shale 17 

b Lloyd Coyb Seam. 

Coal 2 3 

Clay 0 1} 

Coal • 0 r, 



7} 
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hot. m. 

Clay 0 

Coal 2 7 

Clay 0 OJ 

Coal 0 10 



6 4 

Strata ; mostly concealed under the beach at Lloyd Cove. 110 4 

Coal 0 5 

Underelay 4 6 

Coal. 

Coal 0 5 

Clay 0 lj 

Coal 0 3 

0 9| 

Strata 47 0 

Chapel Point Uppkb Sbam. 

Coal 0 8 

Black shale and coal 0 1 

Clay and shale 0 4 

Coal 0 4 

Carbonaceous shale (Cordaitet) 0 2} 

i n 

Strata ; underelay, Ac 9 0 

Coal . 0 3 

Strata ; chiefly a strong sandstone, forming a reef. 42 6 

Coal 0 9 

Underelay 1 10 

Coal 0 8 

Strata ; mixed with a little coal 8 4} 

Coal 0 9j 

Strata 15 8 

Coal and shale 0 10 

Strata ; chiefly laminated sandstone 23 9 

CHAPKL PoiWT LOWKR S«AM. 

Coal 1 5 

Clay 0 3 

Argillaceous shale and bad coal 0 6 

2 2 

Underelay 2 6 

Coal 0 4 

Strata ; underelay and blue argillaceous shale 13 7 J 

Co ai ; coarse and pyritoua 0 2 

Underelay 2 0 

Coal; good and bright, with threads of carbonate of 

lime 0 2 J 
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w. rwtr. nr. 



d Strata ; much red and green shale, oyer very heavy 

sandstone T 129 « 

Coal 0 5 

Strata ; much calcareous mutter in the shales and 

sandstones 68 7 

Coal and shale mixed irregularly and unevenly 1 7 

Strata ; chiefly shale and limestone ; both rich in 

fossils 100 4} 

t Sydney Main Seaji. 

Coal, good 4 4 

Parting — — 

Coal, good 1 8 

6 0 

Strata 39 11 

Coal 0 9 

Undcrclay, mueh ironstone, and layers of carbonaceous 

shale 11 0 

Coal 0 4 

Strata ; red and green marl, fossiliferous limestone and 

sandstone 126 4 \ 

Quarry Seam. 

Coal 0 2 

Carbonaceous shale 0 1 

Coal 0 3 

Carbonaceous shale 0 2 

Coal 0 3 



11 



Strata ; chiefly red and green marl, and argillaceous 

shale 72 6 

Coal 0 5 

Strata ; chiefly sandstone and arenaceous shale 39 8 

Strata; many thin fossiliferous limestone bands, and 

calcareo-bituminous NaiadiUi shale at the base ... 116 11 

/ Indian Covr Seam. 

Coal 0 11 

Argillaceous shale and clay 0 4} 

Coal 0 2 

Clay 0 I 

Coal 4 0 



4 9 

Strata 60 10$ 

Coal 0 11 

Strata 25 2 
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Coal, pkkt. ix. nosr. nr. 

Coal * 0 8$ 

Dlay 0 1 

Coal 0 3J 

Shale and coal 0 1\ 

Coal 0 Z\ 

1 7 

Strata; chiefly flaggy sandstone and arenaceous shale. . 20 6 

Coal 0 6 

g Underclay and argillaceous shale, with erect trees and 

Stigmaria 8 7 

Coal 0 G 

Strata 11 .2 

Coal 0 2 

Strata; chiefly sandstone 82 3j 

Stony Seam. 

Coal, turning to hlack shale 1 0 

Black shale, coal and clay 0 G 

Coal, coarse and pyritous 1 0 

Shale 0 4 

Coal 0 2 

3 0 

Strata ; chiefly underclay and carbonaceous shale 2 4 

h Shelly Seam. 

Coal 0 4 

Clay 0 0J 

Coal or black shale 0 2 

Carbonaceous shale 0 6 

Coal resting on fossilifcrous limestone 0 2J 

1 3 

Strata 57 0 

Coal. 

Coal, coarse and pyritous 0 5 

Clay 0 1 

Coal, good 0 6 

1 0 

Strata ; with irregidar streaks and layers of coal 33 0$ 

Coal 0 10 

Strata; chiefly sandstone, to Stubbart Point 38 2 

Total thickness of strata 1671 10J 

" « coal 41 9 
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Mr. Richard Brown, a most excellent authority, has assumed the 
base of the productive measures to be at this point ; the underlying 
strata, consisting of an almost unbroken succession of beds of coarse 
grey sandstone, such as are characteristic of the Millstone Grit, with 
only one extremely irregular coal seam, at a depth of about 450 feet 
below Stubbart Point. In other parts of the field thero are without 
doubt beds resembling those of the productive measures, and one worka- 
ble coal seam (the Lorway or Gardiner seam) which, in stratigraphical 
position must underlie the point referred to ; but as, in the Sydnej' mines 
aection, such bods are exceedingly rare, I have in this and the following 
sections omitted all beds below the line determined by Mr. Brown, as the 
base of the productive measures. Certainly, the measures exposed in 
the sea cliffs, on either side of this point, although without any appear- 
ance of unconformity, exhibit very strikingly the change which has been 
noted and commented upon at page 195. 

A few notes referring to the above section are subjoined: 

(a.) Cranberry Head Lower seam. — Many erect SigiUarioe are seen over- cranberry 
lying this seam, with trunks from two to three feet in diameter. One of LoVk « r9e,u 
these bonds down the seam and forms an elevation in the overlying mea- 
sures. The floor of the seam is very rich in Stigmarice, which spread 
through the clay and over the sandstone in all directions, sometimes 
intertwining. 

(b.) Lby<i Cove seam.— This soam after traversing the promontory near LioydOove 
Cranberry Head, a distance of five.-eights of a mile, is cut off by the sea; amm ' 
but, being affected by the undulation in the measures caused by the Big 
Pond anticlinal, emerges again on land "near Bonar Head, thence contin- 
uing its course north-westward parallel to and at a short distance from 
the shore line, with slight undulations, as far as Plant Point. Its section 
is nearly uniform throughout this entire distance until within fifteen 
chains of the Little Bras d'Or, where it splits into two seams by the 
gradual thickening* of the clay band immediately underlying the upper 
bench of coal which, at the outcrop in the sea cliffs, is separated from 
the lower part of the seam by fourteen feet six inches of strata. 

(c.c.) Chapel Point seams. — These seams crop out in the cliffs to the 
west of Cranberry Head at Black Point, a distance of a little more than 
a mile and a half from Chapel Point. Hero they are considerably 
thicker and more important than at the latter place, and the thickness 
of the intervening strata is considerably reduced. The upper seam at 
Black Point contains two feet five inches of coal, and the lower, nearly 
two feet ; the intervening strata being only twenty-one feet. At Oxford 
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Point, seven-eighths of a mile farther west, where they re-emerge from 
the sea, the upper senm is four feet, and the lower two feet six inches in 
thickness, separated by eighteen feet of shale. 

(</.) Fossiliferous Limestone. — Immediately underneath the thick bed of 
sandstone, which occurs towards the base of this part of the section, the 
first bed of fossiliferous limestone in the descending succession of the 
strata appears ; after which such beds are numerous. 

(«.) Sydney Main seam.— This highly important coal seam has been 
traced by numerous trial pits and boreholes throughout the entire dis. 
trict. It maintains its full size, as specified in the section, as far as Big 
Pond ; but in tracing it thence to Little Bras d'Or, it is found, while still 
preserving its excellent quality, to diminish considerably in thickness. 
At Cox Hill, about three miles from the harbor, the seam was found on 
trial to be only three feet seven inches thick at the crop, and to diminish 
rapidly to the dip. Half a mile to the west of Cox Hill it is atfeeted by 
a downthrow to the west, but only to the extent of a few feet. At a crop 
pit, three-quarters of a mile farther to the north-west, the seam is only 
two feet two inches, and at the shoreof Little Bras d'Or, the same distance 
still farther in the same direction, it is three feet in thickness. 

(/.) Indian Core or Number Three seam. — This seam, with its equivalent 
in other parts of the field, is remarkably persistent and regular in thick- 
ness, although rather impure and sulphurous in quality. The section 
given above is that at the shore of Sydney Harbor: at a pit opened 
by the General Mining Association, about a mile to the westward, it is 
a little different, being as follows^ — 

ft. w. 



Coal and shale 0 3 

Coal 0 4 

Grey band 0 2 

Coal 3 10 

4 7 



It has also been opened a mile farther west, by several shallow pits, 
where the following section is exposed : — 

rr. in. 



Coal 1 1 

Band 0 3} 

Coal 0 &} 

Band 0 2} 

Coal 1 Hi 



4 0 
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Near the shore of the Little Br:is d'Or, the same scam has also been 
worked to a small extent near the crop at Edwards', Laffin's, and Young's 
pits, where it has this seetion : — 

IT. IN. 

Coal 3 4 

Band 0 4} 

Coal 2 7 

(g.) It is at this point in the seetion that the remarkable phenomenon 
of the splitting of a eoal seam, apparently by the gradual growth of the 
roots of a tree embedded in it, is displayed. (See page 203.) 

(A.) FossiH/erous Limestones. — Up to this point, the thin fussiliferous Fowiiiferous 
limestone bods occur in considerable profusion, but below it no trace of 
such beds is to be found. 

The section at Little Bras d'Or is only partially exposed, so as to be 
capable of direct measurement ; the banks of that channel being for the 
most part low and flat, especially throughout the south or lower half of 
the section. From Plant Point, the promontory at the eastern side of 
the channel, to the outcrop of the Sydney main seam, the strata may bo 
measured with tolerable certainty; the rest of the section is for the 
most part only estimated. 

SECTION XVII. 

SYDNEY HARBOR BASIN. PLANT POINT TO LITTLE BRAS D'OR BBJDOS. 

Dip North, 60* East, < 5 3 . 

PBET. IN. VXKT. IS 

Strata; thick bedded sandstone, forming Plant Point. . 21 2 i 

Llovd Cove Upper Seam. 

Coal, sulphurous, with a clay parting 2 7 

Strata, underclay and sandstone 14 6 

• 

Lloyd Cove Lower Sean. 

Coal 0 2 

Clay, 4 to 10 inches, say 0 7 

Coal, with clay parting 1 7 

Clay 0 2 

Coal, with pyritous bands 4 0 

'6 6 



• Fat the three sections of the Indian Cove m 
Ew»y on the Coal Fields of Nova So.tu, page 46. 



introducMd here, I ani indebted u. Mr. Rutherford-* 
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Strata ; for the most part estimated 

Coal 

Underclay 

Coal * 

a Strata ; chiefly sandstone, and several concealed in- 
tervals 

Coal, at the month of Kidd Creek 

Strata ; much red, green and hlack shale, with Naiaditt* 

Sydney Main Seam : 

Coal 

Strata 

Bryant Seam : 

Coal, thickness unknown 

Strata 

Coal, thickness unknown 

Strata 

Edwards Seam: 

Ccv* 2 4J 

Clay 0 A\ 

Coal 2 7J 

Strata 

TtfliEE Feet Seam : 

Coal 

Collins Seam : 

Top coal 2 7f 

Good coal ; 2 4 

Strata ; with probably two small coal seams.. . 

Total thickness of strata 1175 

coal 29 



231 
1 

3 
0 

257 
0 
122 



3 

205 

2 
78 
1 

80 



4 

131 



is. 
7 

0 

0 

2 



10 
4 

5 

0 
0 

0 
0 
6 
0 



Hi 

8 



Coal seams 
below tho 
asaumod ba 
ol the 
productive 
measures. 



Beneath the point whic h, following the determination made on tho east 
side of the district, has been assumed as the base of the productive mea- 
sures, a few other coal seams are reported to exist, one of which is said 
to be five feet in thickness. But (with the exception of an eighteen 
inch seam which crops out a short distance above the bridge, and may be 
the equivalent of the Ingraham seam), I have failed to authenticate the 
reports regarding them. 

(a.) In the above section no account appears of the Chapel 
Point seams of the harbor section; which, as we have seen, in 
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tracing them westward, tend to come together, and to increase in 
thickness and importance. This is the more remarkable as, on the 
western aide of the Little Bras d'Or, a very thick and fine scam occm-s, 
which, I consider, must roprescnt these seams compressed into one. 
Their apparent absence on the eastern side ma}' be due to a large 
area of low ground occurring where their outcrop might be lookod 
for, and to the accidental failure of the attempts hitherto made to find 
them by boring. There can be no doubt of their existence in some of 
these concealed intervals; and, consequently, the aggregate thickness 
of coal in the above section may fairly be augmented by about five 
feet. 

Collieries in the Sydney Mines District — Of these, as I have formerly Collierios in the 
had occasion to remark, by far the most important is the Sydney mines; dktrict.*'"* 9 
a detailed description of which is given in the Report for 1872-73, pp. 
242 to 248. The new shafts there mentioned wore successfully com- 
pleted in November last; and the coal was reached at a, depth of six 
hundred and eighty-one feet from the surface, and found to be of the same 
thickness and quality as at the Queen pit workings. The arrangements 
for draining the mine and raising the coal at the New Winning, the 
branch railway to connect it with the harbor at North Sydney, and a 
new wharf, are nearly completed, and a very large addition to the out- 
put of the mine can now be commanded. The new wharf will be 500 * 
feet in length, with great ^increased and improved facilities for loading, 
and with sufficient depth of water to accommodate the largest class of 
vessels. At the New Winning, thirty-two double or tenement houses 
for the miners have also been erected. 

The works of the General Mining Association, on the main seam at Work»»tcox 

Hill 

Cox Hill, were chiefly of an exploratory character. Besides a series of 
borings, a shaft was sunk to the depth of seventy-four feet ; but as the 
seam at this point was found to be comparatively thin, and the measures 
disturbed, theso works were abandoned. A branch railway from the 
main line from the Queen pit to North Sydney was nearly completed as 
far as Cox Jlill. It was designed to form part of a lino to open up 
collieries, if required, on the Company's property in Boulardrie Island, 
but has never been brought into use, and the works have been allowed 
to fall into decay. 

No other collieries of importance have hitherto been established in 
the Sydney mines district, nor have any of the other scams been 
systematically or continuously worked. In a few instances, howovcr, 
they have been opened on a small scale, with a view to the exportation 
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of tho coal, aud crop pits for the supply of the neighbouring farmers are 
numerous, but undeserving of special notice. 

The Lloyd Cove seam was opened ten or twelve years ago by the 
Association, by a slope I'roni the crop, and a level driven from the shore. 
The slope is situated a little over half a mile to the oast of the Queen pit, 
and extends to the water level at tho shore, with which it is connected, 
and by which the mine is drained. From the foot of the slope a pair of 
drifts have been driven 200 yards to the dip, and a level extended to the 
north 350 yards. These works were discontinued in 1807, owing to the 
somewhat inferior quality of the scam, aud because tho colliery estab- 
lished on the main seam could supply all the demand. I have no record 
of the quantity of co;d extracted at this point. 

On the Indian Cove or Number Throe seam, the General Mining 
Association have also opened a colliery, about a mile to the west of 
Indian Cove, but this also was abandoned several years ago, for the 
reasons just g^ven. I have been unable to obtain any precise informa- 
tion as to the extent of the works at No. 3 Pit, or any statistics of its 
production. The shaft cuts the seam at 260 feet from the surface, which 
is eighty-nine feet above the level of the sea, aud I understand that a very 
considerable quantity of coal was obtained at this place. 

About one mile farther to the westward, and a little outside the 
Association's boundary line, works were established on tho same seam 
by Messrs. Roach and Mclnnis, and were subsequently continued by 
Mr. Lngraham, of North Sydney. Here the scam is four feet thick and 
the principal shaft only twenty-five feet deep ; there is also a slope 
from the crop about fifty yards in length, and several smaller openings. 
This colliery has been very little worked and the amount of coal extract- 
ed is inconsiderable. Operations were suspended in 1868, and were not 
rosumed till lato last autumn, when a little coal was extracted. 

Between this place and the pits opened in tho vicinity of the Little 
Bras d'Or (Edwards, Laffin's, Ac), a distance of two miles, no other 
openings have been made on this seam, so far as I am aware. At the 
latter point the seam is improved both in thickness and quality. The 
section is given at page 237 ; and an analysis by Professor Chapman of 
Toronto, of a sample from the Edwards pit, is as follows : 



Moisture 

Volatile, combustible matter 

Fixed carbon 

Sulphur, not determined 



34-94 



5697 



1 82 



6-27 



10000 
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The Collins mine (sometimes called the Little Bras d'Or mine, has TheCoiiim 
been opened, on a seam which is believed on good grounds to be the 
equivalent of the Stony seara of the Sydney mines section, but in 
a greatly improved condition, as regards both thickness and quality. 
It is situated on the south-eastern shore of tho Little Bras d'Or, about 
four miles from the sea, and half a mile below tho new bridge at Howley's 
Perry. It was first opened by the General Mining Association in 
1833, by a level from the water's edge, and was worked by them, on a 
small scale, for throe or four years. Being, however, outside the limits 
of the Association's property, as subsequently determined, it was aban- 
doned by them after yielding about 9,000 tons of coal ; and has been 
intermittently worked by other parties till tho year 1868, during the 
greater part of which time the sales of coal have averaged, according 
to Mr. Brown, 4,250 tons per annum. 

The seam, although somewhat irregular in thickness, may be said to 
average five feet throughout the workings. Professor Chapman visited Xnalv , bv 
this mine in 1873. He gives the coal an excellent character in every Sh^^n. 
respect. The following is his analysis of it :— 



Moisture 1-63 

Volatile combustible matter 35- 12 

Fijed carbon 6719 

Sulphur trace 

Ash * 606 



100.00 

The dip of tho seam is N. 71° K. <6°. It was worked from the crop 
by a slope connected with an adit running in from the shore; tho slope 
is situated about 420 yards from tho outcrop at the water level on Little 
Bras d'Or. A shaft ninety feet deep has been sunk 220 yards north-east Shaft# 
of the slope and considerably to the dip of the seam. It has been 
connected underground with the other workings, but has never been 
used. 

A wharf, suitablo for vessels of light draught, has been constructed only 
250 yards from the slope and connected with it by a tramway. From tho 
facilities thus afforded for raising and shipping tho coal, it seems reason- 
able to believe that under ordinary circumstances this colliery might bo 
worked with considerable profit, provided the seam retains tho thickness 
it has in the existing workings. During the current year the mine has 
I understand been reopened by a Toronto company with larger capital, 
under the management of Mr. S. N. Robinson. A new slope has been 
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driven N. 47° E., a considerable distance below the old water level, from a 
point 130 yards from the wharf; and some coal shipped. 

Bras d'Or Basin. 

A little to the west of the Little Bras d'Or, a low, broad anticlinal, 
running from Point Aconi to Saunders Cove, deflects the strata to the 
south, to form the Bras d'Or basin, which includes on opposite sides, the 
Boulardrie and Capo Dauphin districts, 
upposed fault. It has been hold by Brown, Hind, and others, that the Little Bras 
d'Or runs approximately on the line of a fault; and Professor Hind, 
reasoning from somo assumed correspondence of certain of the coal 
scams in the Boulardrie district with others at Victoria mines, has even 
specified the direction and amount of the supposed fault, making it an 
upthrow to the north of 400 feet. On careful examination, I can find 
no evidence of such a fault, nor any break in the continuity of the coal 
seams, some of which, from the circumstance of their strike coinciding 
for considerable distances with the bends of the channel, have their out- 
crops on either side more or less remote from each other, thus, perhaps, 
suggesting the idea of a fault. The existence of the channel itself and 
its peculiar configuration, with precipitous rock cliffs on each side for a 
great part of its length, might seem to confirm the idea referred to ; 
but there cau be little doubt that those features are due entirely to denu- 
dation. 

Boui»nirte Boulardrie District. — This district, for the most part held under lease 

U-^trict. 

by the General Mining Association, is separated on the west from the 
' Sydney mines district only by the deep,winding channel of the Little 
Bran d'Or, nowhore more than a hundred yards wide. It comprises the 
north-eastern extremity of Boulardrie Island, and is a triangle, the base 
of which is the south line of the Association's lease; and extends from the 
Great to tho Little Bras d'Or, a distance of rather more than five miles. 
The apex of the triangle, Point Aconi, is about tho same distance north, 
and the extent of the area is about twelve square miles, underlaid by 
the entire thickness of the productive coal measures of Cape Breton, 
including some very important seams of coal. 

Although enough has been ascertained, by an examination of the 
ontCTOpe of the various coal seams, to establish the structure, any section 
which I might give of tho measures on tho west side of this channel 
would necessarily bo very imperfec^ owing to the want of good expo- 
sures; nor is it necessary, seeing that it would be for the most part a 
repetition of the former, or forestalling of the next succeeding section. 



♦ 
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A few remark* may, however, here be made with respect to the relation* 
of the seams on the opposite sides of the channel. 

1. The Cranberry Head seams of t he Sydney mines section, one or both, 

are represented, in the Boulardrie district, by the Point Aconi seam, which J*J ; Aoonl 
has a run of only twelve chains on land, traversing, near it* extremity* 
the long narrow neck terminating at Point Aconi. 

2. The Lloyd Cove seam, which, as wo have seen, i* split near its out- 
crop on the eastern side of the Little Bras d'Or, appears to maintain 
approximately the same condition* on the western side in the Boulardrie 
district, where it is represented by the Upper and Lower Bonar seams, upper md 

i _ Lower " 

nearly the same distance apart, but improved in thickne** and quality. 

3. The Stubbart seam, a fino seam of coal, about eight feet in thickness 
occupies the place, and is doubtless the equivalent of the Chapel Point 
seams of the Sydney mines section, although, as alread}' remarked, its 
precise position has not been ascertained on tho east bank of the Little 
Bra* d'Or. 

4. The Sydney main seam, which, on the oast bank, is only three feet 
thick, has its equivalent on the opposite side of the entrance, in . the 
Crawley seam, which, in a pit, fifteen chains distant from the bank, crawiey 
and seventeen feet deep, sunk by the Association, has the following 
section : — 

nr. 



Top coal 0 4 

Clay x 0 4 

Coal; good, 1 10 

Clay 0 4 

Coal ; good 2 0 

I 10 

About half a mile north-west of this shaft, several crop pits have been 
wank on thi* *eam by the neighboring farmers. Here it show* : 

FKKT. IN. 

Coal 3 6 

Clay 0 6 

Coal 4 0 

~8 0 

5. The seam which I have denominated Bryant's, is cut in a shaft Bryant's seam, 
tweuty-two feet deep, close to the west bank, where it is rejiorted to be 
two feet six inches thick. I am not aware that any attempt ha* been 
made to trace this seam inland. 
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6. The Edwards, or Number Three seam of the Sydney mines district 
reappear.** on the opposite side of the channel, somewhat reduced in 
thickness, but with its, characteristic Naiadites shale roof, hv which it, is 
easily identified throughout the entire coal field. It has been opened by 
an a/lit, close to the west bank on the land of John Marsh ; here it is two 
feet nine inches thick. Half a mile further west, on the land of Dennis 
Sullivan, whore it has bedn opened at a few points, it shows :— 

FMT. IB. 

Coal 3 6 

Clay 0 4 

Coal 0 4 

Again, at a further distance of half a mile west, on the land of Pierre 
Pierrot, the seam crops out in a brook, and is reduced in size, being only 
two feet eight inches thick. 

7. The so-called Three Feet seam, overlying the Collins on the east side, 
is assumed to have its outcrop in the west bank at the Matheson mine, 
where the seam was nearly four feet thick at the shore, but only two feet 
nine inches, further inland. 

8. There are some reasons, however, for believing that the Collins and 
Matheson seams are identical. Mr. William Campbell gives the fol- 
lowing section as measured in the bank, and in a borehole at the Mathe- 
son mine. 

nm. ix. ^ 

Mathiaoh Seam i 2 9 

Strata 40 0 

Coal 1 2 

Strata 22 0 

Coal 0 9 

Strata 42 0 

Coal, thin, with a clay parting in the middle — — 

108 8 

Unless the Matheson hero represents the Collins seam, the latter must 
be that found forty feet lower in the section. 

9. A seam two feet thick, in a brook thirty-two chains north-west of 
the new bridge at Howley's Ferry, and probably the continuation of the 
eighteen inch seam on the opposite side has, however, a rather anomalous 
attitude, namely dip E. 10° S. < S°; but this is probably only local and 
accidental. Below this point, on the west bank of the Little Bras d'Or, 
I have been unable to find any undoubted traces of a coal seam. 



• 
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On the north-west side of Boulardrie Island, the whole of the Coal g^j^™ 
Measures are exposed in an unbroken section, extending over a distance i>i">d- 
of about six miles, from Point Aconi to the Millstone Grit, and for the 
most part approximately in the direction of the dip. T have carefully 
measured this section, and the following is an abstract of it, full details 
being givon elsewhere. 

RECTI ON XVIII. 

BOCLARDRIB DISTRICT. POINT ACONI TO THE MILLBTONB ORIT. 

Dip, North 50° Eatt < 3° to North 16° West < 10°. 



• KRBT. IX. TKKT. JJf. 

•Strata j chiefly sandstone and arenaceous shale 46 1 

Coal o 

Argillaceous shale, with coal in streaks 1 11 

Point Aconi Seam : 

Coal 3 2 

Strata ; much red and green marl, and calcareous 

sandstone 206 6 

Coal, good '. 0 7 

Strata ; nnderclay and argillaceous shale 6 7 

Coal : 

Coal 0 2 

Clay 0 4 

Coal ; impure and mixed 1 4 

Clay 0 2 

2 0 

Strata 16 3 

Bonar Upper Skam : 

Coal, bright and clear ; no partings 2 5 

Strata 7 6 

Coal 0 2 

Strata, much carbonaceous shale 2 5$ 

Bonar Lower Seam : 

Coal 1 4 

Clay 0 0$ 

Coal 3 0 

4 4* 

Strata, with several massive sandstone beds 162 6 

Coal, irregular, averaging 0 5 

Strata 20 7 J 

Coal : 

Coal 0 1 

Coal and clay 0 1 

Coal 0 3 
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Strata ; much calcareo-bituminous shale with coprolites, 
Ac 

Stubbart Seam : 

Coal 

Clay 

Coal 

Clay 

Coal 



2 
o 

0 
0 
5 



• •••••• ••«< 



Strata, underclay 

Coal 

Strata, concealed 

Coal 

Strata ; argillaceous shale 

Coal 

Strata; underclay and argillaceous shale 

Coal 

Strata, partially concealed at Battleman Bay ; tfaiadilrr 

Bhale at the base 

Coal 

Strata, mostly concealed at the Millpond outlet 

Coal 

Underclay and argillaceous shale 

Coal 

Strata ; chiefly a thick bed of micaceous sandstone 

Coal 

Strata ; chiefly sandstone as before 

Coal : 

Coal, coarse 0 

Coal, good 0 

Underclay with coal streaks 0 

Coal, large erect tree 0 



Prol>ably, together with the next underlying seam, repre- 
sents the Sydney Main Seam. 

Underclay, &c 

Coal : 

Coal 0 

Clay 0 

Coal 0 



Underclay and argillaceous shale. 

Coal 

Strata 

Coal 



ix. rnxr. 
34 



0 

1* 

3 

1* 

0 



4 

6 
6 
4 



H 
i 

4* 



1 
4 

0 
28 
0 



IK. 

9 



7 


6 


0 


10 


0 


1 


24 


1 


1 


0 


12 


0 


0 


6 


7 


6 


0 




236 




0 




40 


6 


0 


6 


4 


5 


0 


1 


42 


0 


0 


7 


42 


6 



1 

2 
1 
5 



Digitized by Google 



REPORT BY MR. CHARLES ROBB. 247 

KEBT. III. FKKT. IX. 

Strata; chiefly red and green marl 96 4 

Coal, impure and mixed with stone I 0 

Strata 46 2J 

Coal, good 0 10 J 

Strata 15 6 

Coal 0 8 

Strata 19 0 

Millpokd Skam: 

Coal, good 2 4 

Clay 0 11 

Coal, fair 0 8 

3 11 

Strata 35 C 

Coal 0 Oj 

Strata.. 19 8 

Coal: ( 

Coal 0 8 

Clay 0 1 

Coal, pyritous, variable in thickness 0 9 

1 6 

Underclay and carbonaceous shale 0 10$ 

Coal 0 3 

Strata 57 8 

Coal, impure 0 4 

Strata, with beds of limestone and Naiadite.s shale at 

the base 60 6 J 

Blackrock Siam : 

Coal, bad 0 3 

Coal, pyritous 2 9 

3 0 

Strata, with large erect tree 21 11 

Coal : 0 lj 

Strata 17 9 

Coal 0 8 

Strata.: 85 2 J 

Coal (F.), sulphurous "0 8 

Strata .»••■.•••••.••••••■•••>.«••••••••■•••••••••■ 37 1 

Coal and clay in four bands 0 9 } 

Argillaceous and carbonaceous shale 3 5 

Coal 0 2J 

Argillaceous and carbonaceous shale 2 3§ 

Coal (O.) and carbonaceous shale 0 11 

Strata 39 1 

Coal 0 2 

Strata 9 1 



Total thickness of strata 1567 3f 

Do do coal 38 Llfc 
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Raw of the Tho lower limit of the productive measure* has been assumed at a 

productive 1 

measure*. point where sandstones prevail, to the almost total exclusion of argil- 
laceous strata. Two other seams of coal are noted beneath the point 
where this soction terminates ; one four inches thick, about 200 feet, and 
tho other fifteen inches thick, about 350 * feet below the point referred 
to. The latter may probably be the continuation of the Ingraham seam 
of the Sydney mines section, which, however, has nowhere been found 
in workable condition. 

With tho exception of the Stubbart seam, which has been traced 
continuously by various openings (maintaining its full thickness 
throughout), the coal seams in the Boulardrie district are very little 
developed, either by explorations or by actual working. There can be 
no doubt, however, that they extend uninterruptedly across tho entire 
island. About three quarters of a mile east of the Great Bras d'Or, and 
running nearly parallel with its shore, there is a long channel or lagoon, 

TheMiiipoud. called t f, 0 Millpond, of an average width of 120 yards, extending about 
a mile and a half into the interior, and terminating in a brook. Some of 
tho seams are exposed in the banks of this channel, and in such a manner 

Fault. m to prove the existence of a small fault running through it longitu- 

dinally. This fault is an upthrow to the west, but its amount cannot 
exceed a few foot. Near the outlet of tho Millpond, where the measures 
appear to bo troubled, several small coal seams crop out, which probably 
represent the Sydney main or Crawley seam, here entirely divested, 
although it may bo only locally, of the important character it possesses 
elsewhere. On the other hand, a mile further up, a scam called the 
Millpond seam is exposed in tho banks on both sides of the channel ; this, 
according to my determination, must be the continuation of the Bryant 
scam which, at Little Bras d'Or is scarcely workable, but on tho right 

Four feet ieam. bank of the Millpond is a fine seam four foot in thickness, and on the 
opposite sido two feet ten inches. Tho samo seam, as will be'soen in the 
section, is four feet thick at the shore of the Great Bras d'Or, but is 
contaminated with a thick band of clav. The Blackrock or Number 
Three seam also crops out in the Millpond brook about half a mile 
further up. 

No collieries worthy of tho name have, as yet, been established in 

tho Boulardrie district. On the Stubbart and Crawley seams, at Little 

Bras d'Or, and in that first named, at Morrison Pond, on the Atlantic 

side of the district, a considerable amount of coal has been taken out near 
. a 

in no ixHiBibility 
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tho crop, partly by the General Mining Association, and partly by the 
country people. From the Millpond and Blackrock seams, on Great 
Bras d'Or, a little coal has been extracted by levels driven from the 
shore ; but no regular mining ha* been attempted, the want of a port of 
shipment being one serious obstacle. The Campbell, or Matheson Mine, Campbell or 
on Littlo Bras d'Or has been somewhat more systematically worked, 
having been in operation, on a limited scale, for about five years, termi- 
nating in 1868, when, owing to tho limited amount of coal on the 
area, it was abandoned. During this period tho shipment* of coal only 
averaged 800 tons a year. 

Cape Dauphin District.— Tho peculiar features characterizing this cape Dauphin 
small district, which forms tho north-western extremity of the coal field, Dtatrick 
have been adverted to on former occasions, and a detailed account of the 
New Campbellton colliery, which is situated in this district, has been 
given in the Report for 1873-74, pages 184-186 (See also the same 
Report, page 174 ; and that for 1870-71, page 4). The geological struc- 
ture of this part of the field is so unique and remarkable, and tho 
attitude and condition of the small portion of tho productive measures 
developed upon it are so intimately connected with those of the under- 
lying rocks, that I propose to describe and discuss tho whole in a 
connected form. T shall, therefore, here merely state such facts as may 
be necessary, in order to illustrate the relations of the coal seams on that 
tract to those last described. 

The Great Bras d'Or, at its entrance, is a dcop, funnel-shapod channel, 
being at its outer extremity, between Table Ilead and Capo Dauphin, two 
and a half miles in width, narrowing to twenty-eight and a half chains, 
at McNeil's Ferry, three miles farther up the channel. As in tho 
case of the other bays and in lots in this region, no break in the con- 
tinuity of the moasures is observable, the opposite shores being, as at 
Sydney Harbor, the sides of a basin, of which the greater part has been 
denuded. 

Only the lower part of the productive moasures, probably as far as the" 
horizon of the Sydney- main soam, is developed in this basin.* The sec- 
tion will be given in the sequel in connection with that of tho underlying 
measures. 

The seam principally worked at tho Now Campbellton mine, is 

undoubtedly tho continuation of tho Blackrock or Number Three seam 

» — . 

* Although it is probable that the section at the New Campbellton mine embrace* this seam, it can- 
not reasonably be expected to be workable ; a*, even although it might ho In better condition than it is 
found to be on the opposite tide of the Bra* d'Or, it would still be too near the surface, and the strata too 
nearly horizontal to be available. 
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of tho Sydney mines section, and that underlying, whieh has been cut in 
a vertical attitudo in the tunnel, in the equivalent of the Collins team on 
Littlo Bras d'Or. The only seam of any importance which has yet been 
discovered overlying the four feet scnin worked at the slope, is one of ono 
foot eight inches in thickness, which may probably be identical with (he 
0*1 warns in MiI1]mnd seam. In the Millstone Grit at this place, is also found a coal 
the Miiutone gcam ^ about lm3 8ftmc thieknoH» as that last named, which probably is 

tho continuation of the Ingraham seam. 

TABULAR VIEW OP THE EQUIVALENCY OF THE SEAMS. 

With these explanations, and having now arrived at tho western 
termination of tho coal field, I propose to recapitulate, in tabular form, 
the enumeration and equivalency or identity of tho moro important coal 
seams in tho productive measures throughout tho whole region, arranged 
in the several districts, under, the names by which they are locally 
known, and by distinguishing letters corresponding with those in tho 
various sections. This Table (annexed) shows, also, tho aggregate 
thickness of strata between the coal scams in each of the sections. 

In thus identifying the coal seams, and assigning to them their respec- 
tive positions in the measures, I am aware that I differ in some important 
points from others ; but I feel confident that the determinations, having 
been made utter a more laborious and comprehensive observation and 
study of all the facts than had been hitherto given to them, will be 
found, in the main, correct. 
Difficulty in The~e is so much uncertainty in regard to the identity of the seams 
in tho Millstone Grit, that it is to be feared no satisfactory result could 
bo arrived at by attempting to include them in the Table. 

It will be seen by the sheet of grouped sections — which embodies 
the same information as the Table, in a different form — that by 
placing* on the same level the 'main seam of the Sydney mines, 
. and its equivalents throughout the field, which arc the most eligible as 
a point of departure, all the other seams range approximately on tho 
same horizon, the difference not being greater than wo find in many 
instances where the identity of the bods is indisputable. 
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Cape Dauphin District. 

This district has been minutely and carefully surveyed ; and I propose 
now to give ^ie results, referring in illustration to the map herewith 
presented, drawn to a scale of four inches to a mile. 

It is not more than four miles in length, by about one mile wide; 
situated between the western shore of the Great Bras d'Or and the hitfh 
ridge of St. Anne's Mountain, which separates it from St.-Anne's Harbor, f 1 t ^" e, • 
The general physical features have been described in previous reports;* 
the most notable being the abrupt transition from a gently-rolling and 
comparatively level countiy, underlaid by carboniferous rocks, into 
a high and steep mountain range, whose naked and precipitous cliffs of 
red syenite are fringed by a heavy talus. 

It has already been remarked that the best means of determining the 
structure of a coal field is to trace the coal seams ; and, fortunately, the 
mining and exploratory operations at New Campbollton have been on a 
sufficiently extensive scale to give much assistance in this respect. The 
natural sections, also, afforded in the sea cliffs at either end of the area, 
and the gorges cutting transversely the lines of junction of the various 
rock formations at numerous intermediate points, leave little to be desired 
in determining their mutual relations. 

The general direction of the mountain range and the axis of the 
carboniferous basin at this place is N. 35° E. At the southern end of 
the area, the Millstono Grit is represented by a mass of coarse, grey, 
irregularly-bedded sandstone, about 1,800 feet in thickness ; dipping 
to the east at angles varying from 12° to 40°. The lower part of the 
productive measures only, to the extent represented in the sections,! is 
developed in this area. The Millstone Grit is underlaid at Kelly Cove 
by a small patch of Carboniferous Limestone, consisting of the usual alter- 
nations of rod marl and fossiliferous limestone. The thickness at this 
place is doubtful, the greater part of the measures having been swept 
away ; it is probably about 1,000 feet in all. There appears to be no 
want of conformity between it and the Millstone Grit ; but, on approach- 
ing the mountain, we find the whole of the carboniferous rocks abruptly 
cut off and thrown into an attitude for the most part vertical, and occa- 
sionally overturned. At some points these rocks are brought into con- 



• K<jporU» of Prog"** t»r 1871. page* 4 and 5 ; for 1873-74. pages 174-175, 184-185 ; and for 1874-75. 
f See Section XXI. ; alto the sheet and table of grouped ucclions. 
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MeUuioruhic 
rocka, calcitea, 



Prc-Carbon- 
iferoua rocks. 



tact with the syenite; but, generally, there is interposed a varying thick- 
ness of metamorphie calcitos, argillites and quartzites, associated with 
dolomites and other magncsian rocks ; also in a vertical or highly 
inclined position, and evidently belonging to a pro-carboniferous series of 
altered sedimentary rocks, the age of which, in the absence of fossils, can 
only be inferred on lithological evidence. • 

At Kelly Cove, where thoso rocks attain their greatest development 
towards the south end of the area, and are cut by the coast line of 
the Great Brus d'Or, the following descending section is shown, the 
dip being east, at angles increasing gradually from 45° at the top to 75° 
at the bottom. The overlying carboniferous rocks, as far as the top of 
the Millstone Grit, are included in the section. 

SECTION XIX. (on the line A B.) 

NEW CAMFBBLLTON WHARF TO ST. ANNE's MOUNTAIN. 

Dip Eatl < 45° to 75'. 

>urr. ix. rxrr. is. 

Millstone Grit 1,800 0 

Carboniferous Limestone : 

Measure* concealed ; probably for the most part soft 

marls. Dip E. < 4f>° 707 0 

Compact grey fossiliferous limestone, full of geodes 
lined with calcspar and bristling with dog- 
tooth spar 88 0 

Slaty limestone 24 6 

Green and red marl 11 4 

Yellow-weathering, slaty, arenaceous limestone 8 2 

Measures concealed 40 9 

Limestone and red marl 13 2 

Measures concealed 6 4 

Fine-grained limestone 8 0 

Measures concealed 6 4 

Limestone, undetermined; probably about 6 0 

Measures concealed 7 7 

Compact limestone 15 10 

Nodular limestone 24 3 

Brown, coarse, granular, fetid limestone 17 6 

Black, hard, cherty limestone. Dip E. < 70°. 17 0 

1,001 9 

Pre-Carboniferous Rocks : 

Gnarled and contorted crystalline limestone, light 

blue, with streaks of white 14 3 

Blue and white argillaceous rock ; calcareous in 

53 8 
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frit. ix. rm. i*. 
Gnarled and contorted limestone, as before ; in flaggy 

layers ; -forming a high cliff 8 1 

Hard cherty rocks ; white- weathering highly calca- 
reous rock, with greenish streaks. Alternations 
of chert, crystalline limestone and quartzite in 
thick beds. Dark-brown line-grained diorite, 
with serpentinous coatings in the joints, and 
streaked or ribboned in a great variety of colors. 
Laminated, black and greenish, cherty rocks. 
Calcareous and maguesian rocks and quartzite 
with thin laminie of crystalline limestone and 

steatite. Aggregate thickness, alxnit 470 0 

546 0 

Red syenite of St Anne's Mountain 

About fifty chains to the north-west, the metamorphic rocks entirely 
disappear, thinning oft' y»to a wedge-like form ; and are capped by the 
Carboniferous Limestone, which is in immediate contact with the syenite; 
l>nt they reappear in a similar manner a little farther to the north, 
where, however, the lower carboniferous rocks are entirely cut out. At a 
point about one and a quarter mile from Kelly Cove, where themetamor- section of 
phic rocks are well exposed in a deep gorge, the following section was rS^>w h,c 
measured. The strata dip to tho south-east at high angles, and in ap- KeH>Cose - 
proaehing the syenite, are vertical. The section includes, probably, the 
whole of tho millstone grit rocks which come to the surface at this point. 

SECTION XX. (on the line D C.) 

NEW OAMPH8LLTON MINK To ST. ANNE's MOUNTAIN. 

in. F«rr. is. 



Millstone Grit : 

Bluish -grey argillaceous shale, Dip N. 71°, E. < 29° 

Measures concealed, on dip estimated < 51° 233 0 

Fine-grained, brown, flaggy, sandstone, Dip N. 105°, 

E. < 75° 92 0 

Bluish -grey, argillaceous shale 25 0 

360 0 

PRK-CARBONIFERorS ROOKS : 

Fine-grained, laminated dolomite, with c&lcspar coat* 

ing the joint* 12 0 

Compact, dolomitie limestone, stained lead-grey in 
the joints ; contains specks of galena, iron and 
copper pyrites 13 0 

Laminated, contorted, sub-crystalline limestone .... 30 0 

White massive, broadly crystalline dolomite; weather- 
ing grey 144 0 

(For analysis, see Report for 1873-74, p. 174) 
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laminated, white and blue streaked limestone, joint- 
ed, and with cleavage plains ; calcspar in the 



joints 6 

Dark-blue, fine grained diorite, with serpentinous 

coatings in the joints 0 

Greenish and white calcareo-inagnesian quartzite. . . 1 

Strata, with much siliceous matter. 0 

• Dark-blue quartzite 0 

Talcose, or impure steatitic rock, with quartz lamina?. 4 

Greenish, friable, granular quartzite 1 

Blue quartzite 1 

Cream-colored quartzite 2 



(These quartzitcs are much cleaved, jointed and con- 
torted, traversed by quartz veins, and very brit- 
tle ; aud have, consequently, been cut out into a 
glen ; higher up, on the escarpment, tbey appear 
to be lost, and the calcareous rocks coalesce). 

■ 

Banded, bluish and white limestone 24 

Greenish- white, saccharoidal limestone 5 

Banded and streaked blue and white limestone 4 

(Small red syenite veins, in no case exceeding two 
inches in thickness, occur in the last two beds, 



running both in the bedding and cleavage planes, 
and sometimes inteisc tinr; both). 
Bluish, reddish, greenish, and white banded dolo- 
mite, with streaks of serpentine 4 

Dark -green serpentine 0 

Streaked, blue and white limestone, with druses con- 
taining Iceland and dogtooth spar 21 



Quartzite, grey or white, and vitreous; or bluish, 
with magnesian films in the joints ; traversed 
irregularly by patches of red syenite. Syenite 
in one inch layers, interstratified with the quart- 
zite, near its contact with the mass of syenite in 
the mountain. In some places banded, bluish 
quartzite and syenite, in layers of equal thick- 
ness, intervene between the limestone and sye- 
nite. The quartzite is frequently wanting ; 
and the limestone, in such cases, comes in con- 
tact with the alternations of quartzite and syenite; 
and, in one instance, a layer of white calcite, 
half an inch thick, is embedded between two 
layers of the syenite at the point of contact. The 
quartzite contains specks of galena and iron 
pyrites. 26 
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Red syenite, as above. No admixture of the foregoing 
rocks, except at the point of contact For a 
considerable distance up the gorge, nothing but 
tins red syenite is seen. The hills rise to an 
elevation of upwards of 1,000 feet, at no great 
distance from the Coal Measures ; and the 
highest peak, 1,045 feet, is not more than 2,000 
feet from the tunnel at the New Camphellton 
mine 

Towards their junction with the syenite the quartzites are highly 
pyritou^ ; and when in contact, patches of the calcareous and magnesian 
rocks are found dowel}' adhering to the sj'enite, which is also seen, in 
some places, to overlap and envelope them. 

About eighteen chains north from the point where the last section 
was obtained, the Coal Measures are brought into contact with the 
syenite, and a coal scam is actually exposed within seventy feet of the £e^t? CtWiUl 
junction. The coal has undergone no alteration from heat, although 
much broken and slickensided. 

The number, position and attitude of the coal seams throughout the 
whole area have been already specified and described in the notice of the 
New Campbellton colliery (Report for 1873-74, pages 184-185). They 
are also fully illustrated in the accompanying map and subjoined section, 
which was obtained partly in the tunnel and partly by measurement of 
the surface. In this section, the Millstone Grit is entirely wanting, and 
the productive measures are in contact with the metamorphic rocks. 



SECTION XXI. (on the line E F.G.) * 

GREAT BRAS D'OB TO ST. AHWl'S MOUNTAIN. 

nwr. I». 

Coal Measures : 

Rod marl 2 0 

Bluish, roughly laminated, splintry argillaceous rock 12 0 

Dark-blue argillaceous rock, streaked red ; weathering into clay. . 2 0 
Bluish-grey, hard, argillaceous rock in flaggy layers, sometimes IS 

in. thick, micaceous, and with ironstone nodules 7 6 

D:.: k-blue argillaceous shale. G 0 

[The al>ove beds are seen on the shore lying horizontally.] 

Bluish grey sandstone ; forming a reef and point 8 0 

Measures couccaled. 300 0 

Bluish-grey argillaceous shale 8 0 

Coal (d) opened at McLennan's, near the brook ; also supposed to 
be the seam found on the shore (mixed coal and clay 
3 ft 6 in.) I 8 
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Underclay 2 0 

Grey, black-streaked, false bedded, coarse sandstone 15 0 

Measures concealed 13 4 

[From tbis point, the strata, which had previously dipped to the 
east at angles not exceeding fifteen degrees, suddenly, by rea- 
son of a fault, assume a vertical attitude ; but it is believed 
that the continuity of the section remains unbroken.] 

Light-blue soft sandstone 17 6 

Coal 0 9 

Argillaceous and arenaceous shale, with fern impressions 16 9 

Coal, good 1 9 

Underclay, with Stigmaria ". 2 0 

Hani grey sandstone 62 0 

Coal and clay 3 0 

Underclay, with Stigmaria 6 0 

Hard grey sandstone 9 0 

Dark blue, arenaceous shale 6 9 

Light blue, hard sandstone 10 0 

Argillaceous and bituminous shale 0 6 

Dark-red, soft underclay 17 0 

Grey massive sandstone 48 0 

Light-blue, tlaggy or laminated sandstone 3 0 

Soft white fireclay 0 2 

Very dark brown, calcareu unanimous, corrugated shale, with 

Naiadit** 2 6 

Foun yyx r Sk am : 

Coal 4 , 0 

Underclay, with Stigmaria 2 6 

Light-blue sandstone 30 0 

4 Coal. 0 3 

Fireclay 0 6 

Light bluish-grey sandstone 20 . 0 

Coal (f) of excellent quality 1 9 

Uuderclay and dark-red arenaceous shale 11 3 

Light-blue, flaggy or laminated sandstone 10 6 

Coal.. ; 0 3 

Light-blue sandstone 30 0 

Argillaceous shale 2 0 

8ix kkf.t Sram: 

Coal 6 0 

This seam appears to be extremely irregular, both in thickness 
and quality, and is sometimes pinched out entirely. Whefe 
worked in the level, south from the tunnel, the surface facing 
the mountain is much sliekunaided and ground to powder, as 
if from the effects of a slide, accompanied by great preasure. 

Underclay, with Stigmaria 4 0 
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rim in. 

Bluish -grey argillaceous shale, slickenBidod 20 0 

Brown, fine-grained, argillaceous shale, with imperfect cleavage and 

jointing 10 0 

Yellowish grey sandstone, with many cleavage plane* 43 0 



780 2 

Pre-Cakboniferouh Rocks i 

Bright green, calcareous clay or marl, mottled Indian red, or bright 
chocolate color ; inclosing pieces of calcareous rock containing 
red hematite ; small vugs filled with calcspar crystals Proba- 



bly on a line of fault 0 6 

Gnarled and contorted limestone 181 0 

Similar rock, but hard, shaly, cleft and leas calcareous 28 0 

Laminated, slightly calcareous quartzites, dolomites and other 
magnesian rocks as specified in Sections XIX. and XX ; aggre- 
gate thickness 47 G 



257 6 

Syenite of St Anne's Mountain. 

Proceeding still farther north from the tunnel at the new Oumpbellton 
mine, tho pro-carboniferous rocks reappear, at first in a baud not exceed- 
ing 200 feet, but gradually increasing in thickness, until they attain a Thickness of 
breadth of about 2,000 feet near Cape Dauphin. About two-thirds of K^u 
this breadth, however, is here made up of a band of bluish-grey 
argillaceous slate and quartzite, without calcareous beds, interposed 
between the carboniferous rocks and tho limestones. Although thus 
presenting such a marked difference in lithological character, both 
slates and limestones may belong to the same formation. The slates 
are highly ferruginous, weathering to a rusty brown color; generally 
very finely laminated, with smooth silky surfaces, but often of a 
compact structure ; and at one place, near the southern end of the 
band, penetrated by a great quartz vein, which also partially cuts the Quartz vein, 
limestones. 

The line of junction of the limestones with the svenite is approximate! y Junction of 

t * , , , . ■ . limestones an 

parallel to the goneral trend of the mountain range ; but that of the syenites, 
carboniferous and pre-earboniferous rocks tends to follow the basin shape 
of the former, except when that is sharply cut off by the syenite, as before 
describod, and as represented in the map. 

The limestones and associated rocks, towards the northern end of the 
area, or in the vicinity of Cape Dauphin, cover the flank of the 83*enite 
mountain, to the height of at least 600 feet above the level of the sea. 

17 
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The line of junction, although generally straight, is locally irregular; 
and in some instances, the limestones seem to fill depressions in the 
syenite. The carboniferous rocks, although much disturbed, are every- 
where unaltered, and some of the beds are charged with characteristic 
fossils. 

A complication of faults occurs at Cape Dauphin, by which all the 
formations from the Coal Measures to the syenite, are brought into 
unconformable juxtaposition, as shown by the boundaries on the map. 

At about fifty chains westward from the cape, lower carboniferous 
conglomerates rest directly on the syenite, generally filling hollows in 
the latter, and, in some cases, affected by minor faults in various 
directions. 

The coast to the westward of this point, where the syenite, in 
high precipitous cliffs, plunges into the deep waters of the Atlantic 
Ocean, was not closely examined or measured. Here the syenite 
assumes a bedded structure (which appearance*- however, may be due 
to jointing), with dips at a high and uniform angle to the east; and 
many bands of a darker colored, closer grained, calcareous rock, 
resembling an altered sandstone, appear as if interstratilied with it 
Some of those, however, are seen to thin out and terminate before 
coming to the water level, and it is difficult to determine whether 
they belong to the sub-crystalline calcareous rocks, more exten- 
sively developed to the eastward, or more directly to the syenite mass 
itself. 

The lower carboniferous rocks, which immediately overlie the syeuite 
at this place, consist, where socn, of a conglomerate, or rather breccia, 
of a prevailing red tint, red sandstone, red and green marl, and limestone 
holding marine fossils characteristic of the formation referred to. The 
materials of which they are composed (with the exception of the lime- 
stone, which is probably for the most part of organic origin), aro 
evidently derived from the disintegration of tho syenite, limestone and 
quartzite immediately underlying. The pebbles of the breccia are 
frequenty large and angular ; and some of the sandatone beds, where 
seen in actual contact with the syenite, are entirely made up of fine 
fragments of the latter. The conglomerate, at its contact with the 
syenite, is nearly horizontal ; but the continuity of the beds is broken 
by small faults, which occur along the lines where the altered sandstones 
are in contact with the syenite. In one instance these strata seem to be 
actually inverted ; and a thick bed of carboniferous limestone, resembling 
that which, in the immediate vicinity, overlies the sandstones, etc., is 

• 
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seen apparently to underlie these rocks, while still preserving an attitude 
approaching horizontally.* 

A further illustration of this inversion of the strata is seen about 
a mile west from Cape Dauphin, on the sea shore, where a mass of 
carboniferous limestone, occupying a breadth of 250 yards, has been 
thrown down by a fault, the direction of which, on the west side, 
appears to coincide with the bedding or pianos of jointing of the syenite, 
and of the faults before referred to, near the same place. The limestone 
is regularly stratified in beds of about three feet and upwards, and dips 
N. 25° E., < 20°. Its upper beds, containing for a thickness of 
about three feet many fragments of red syenite, are overlaid by a 
tine calcareous breccia of syenite fragments, capped by thin- bedded red 
and green mottled sandstone, indistinguishable from the lower carboni- 
ferous sandstones ho largely developed on the shores of Sydney Harbor. 
This whole assemblage of beds is surmounted by the syenite, which rises 
abruptly into a bold beetling cliff. 

The limestone is worn by the action of the atmosphere, and by the 
waves, into numerous caverns of greater or loss depth. Two caves of Large cave* 
largo size occur here, known as the Fairy Holes. One of these is about 
fifteen feet high and twenty feet wide at the entrance, which is only 
accessible (except by boat) at low tides. It ramifies in the interior 
into numerous long, narrow chambers, of sufficient size to admit a man in 
a stooping or crawling posture ; but rapidly contracting. The arched 
roof is in some places scooped out of the conglomerate or breccia, and 
the cave ascends towai-ds the interior, and then descends and branches 
into compartments. Large blocks of the limestone are strewn along the 
floor, mixetl with white clay and soft earth. No water is met with, and 
the roof and sides are covered with a thin vegetable mould. No stalac- 
tites occur. A brook falls into the sea a few feet west of the opening; 
and from this the cave is approached at low tide, when the wind is off the 
shore. 

In a deep, picturesque, wooded gorge, at the bottom of which flows a 
large brook, and about fifty yards to the west of the former, is a second 
cave, excavated in the same limestone, also near the shore. Although 
narrower and lower than the first, it is deeper, and. in some respects, 
more interesting. A small brook runs in the floor of this cavern, and 



Similar facts, in relation to the *yenitic ranjjv uud aMoclated ruck* of the Malvern 1! II. in Kngland. 
where the condition* bear considerable re»emblanue to those above described, were noted bv Mr I-ooimnl 
Horner, and have been described by him in the Oeoloffical Transactions of London. Vol. I., and attracted 
much attention from geoUncbto at the time. See also the Memoir* of the Geological Survey of Oreat 
BnUin. 
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water trickles copiously from the roof, leaving, by ite evaporation, a 
great multitude of stalactites and stalagmites. At the entrance, and 
for a considerable distance into the intorior, it has the dimensions of a 
small adit, and admits of a man walking upright. It then narrows 
rapidly until it becomes necessary to crawl, in order to explore the 
inner recesses. Again it widens; and one may proceed on hands 
and knees to a point at which the brook flows over a ledge, beyond which 
it would be impossible to go without dragging oneself through the ice- 
cold stream. There is no doubt that both these caves owe their origin to 
the decomposing effect of air and water, penetrating fisswes, originally 
vory small, in the limestone. Such caves, frequently holding strong 
streams of limpid water, are everywhere characteristic of the Carbon- 
iferous Limestone. 

From the point in the coast line where the syenite first appears, 
carboniferous for B distance of twenty-five chains eastward, the carboniferous rocks, 

rock» well . . _ 

exposed. aa before remarked, are well exposed in regular successive beds, 
without faults, or disturbance of any kind, except such as are due 
to the general uptilting of the strata. The following is the section 
hero, in descending ordor, commencing at the Millstone Grit, which 
forms Cape Dauphin and extends five chains to the westward. 

section. SECTION XXII. (on the line H J.) 

CAPB DAUPHIN TO ST. ANNB'S MOUNTAIN. 

Dip North 75° East < 55°. 

mr. at. 

Bluish-grey, coarse sandstone, with drift plants ; jointed ; slickin- 
sided on planes of hedding ; irregular coaly matter and under- 



clays. This represents the Millstone Grit 397 0 

Blaish argillaceous shale, with nodular, grey and pink, slightly cal- 
careous, fine grained rock 9 8 

Purple and blue marl, with hard bands 12 | 2 

Argillaceous shale, with plants 5 8 

Hard calcareous rock, with thin white veins 5 0 

Blue argillaceous shale, with many thin hard calcareous bands 20 0 

Brown and grey shaly marl, with a little calcareous matter 18 0 

Blue marl in alternate hard and soft beds 11 2 

Hard grey limestoue 0 4 

Blue shaly marl, with occasional harder bands 19 4 

■ 

Grey curly limestone, of irregular thickness 0 8 

Alternating soft and hard argillaceous shale, traversed by calc- 

s par veins 12 10 

Purplish marl 1 0 

Calcareo-arenaceous shale 3 10 
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Argillaceous shale, in alternating hard and soft bands 34 10 

Shaly, calcareous and micaceous sandstone 5 2 

Alternations of marl and limestone, with imperfect lamination 30 3 

Arenaceous shale 2 8 

Nodular limestone, in thin beds, with interposed layers of arena- 
ceous shale ! 13 6 

Argillaceous marl (nd lamination) with thin limestone beds, and a 

thin bed of carbonaceous shale 27 8 

Massive, grey, fetid limestone '. 8 0 

Fetid, calcareous sandstone 1 7 

Limestone 11 3 

Measures concealed ; probably soft marl 85 3 

Massive limestone 19 4 

Red and green marl 41 10 

Compact and flaggy limestone 3 9 

Nodular limestone 3 0 

Carbonaceous shale 0 2 

Calcareous sandstone 2 0 

Dark blue, fetid, fossiliferous limeolone 0 7 

Calcareous sandstone 2 2 

Red and green marl 41 5 

Calcareous sandstone 29 2 

Red and green marl 15 2 

Bluish laminated limestone 4 0 

Red and green marl 21 7 

Concretionary limestone, sometimes massive 56 4 

Greenish marl 39 7 

Hard, blue, concretionary limestone 3 10 

White gypsum 10 11 

Measures concealed ; probably red marl 25 8 

Concretionary limestone 4 6 

White gypsum 5 2 

Measures concealed ; probably red and green marl 43 5 

Arenaceous, vesicular, fossiliferous limestone 3 10 

Brown, friable, calcareous sandstone 3 10 

Measures concealed ; probably red marl 16 10 

Very hard conglomerate limestone 32 2 

Green marl 3 10 

Compact, vesicular, non-fossillferous limestone 66 2 

Soft brown earth 0 5 

Compact, black, massive limestone, with veins of black chert 5 2 

Green marl 1 0 

Calcareous sandstone 0 1 

Green marl 1 0 

Brownish marl 5 2 
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ntr. is. 

Red and grem marl 24 3 

Reddish conglomerate, coarse at base, fine-grained above ; pebbles 
of red syenite, brown, red and other colored mctatnorphic 

limestones ; of great but unknown thickness — — 

Reddish, calcareous rock 1 0 

Green, slightly calcareous rock. % 1 0 

Red syenite of St. Anne's Mountain , — — 

Total thickness (exclusive of conglomerate) 1,276 2 

This section, although somewhat different, both in regard to the 
description of the individual beds and the total thickness observed, 
is the same as that measured in detail by Mr. Richard Brown, and 
described in the Journal ol* the Geological Society of London, Vol. III., 
}>agc 257 ; and is also quoted from Mr. Brown, by Dr. Dawson, in hit* 
Acadian Geology, page 402-403. 

In the above section, the division between the Millstone Grit and 
lower carboniferous rocks is distinct, and most unequivocally marked, 
but there is no unconformity.. Between the Coal Measures and Mill- 
stone Grit, at Cape Dauphin, there is evidence of a fault, which is 
probably the continuation of that which exists between the carboniferous 
and mctaiuorphic rocks. The dips observed in the Millstoue Grit, at 
Cape Dauphin and at Bird Islands, which lie N. 30° E., a mile and a 
half distant from the cape, when compared with those in the sauio 
formation in the south part of tho district, clearly indicate the basiu 
shape of the carboniferous strata. 

Economic Minekals. 

The following economic minerals have been observed in this region : 
Clay Iron Stone. — Numerous beds occur in the Coal Measures contain- 
ing argillaceous iron ore, both in nodules and in thin continuous bands. 
An average sample, analyzed by Dr. Harrington, yielded about 28 per 
cent, of metallic iron (Report for 1873-74, page 242). A great proportion 
of the iron made in Great Britain is derived from such or%s, but there is 
not much hope of an adequate mrpply in Capo Breton for economic 
purposes ; though considerable quantities of it arc found strewn along 
the beach under the cliffs, from which it has been derived. 

Bog Iron Ore.— A deposit of this ore, apparently of excellent quality, 
was observed near Schooner Pond; but its extent appears to be limited. 
Such deposits will, no doubt, be found in many other places, as most of 
the springs issuing from rocks associated with the coal seams hold in 
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solution a considerable proportion of iron, which, being precipitated, 
gives rise to the deposits of bog ore. 

Hematite. — At or near the contact of the Lower Carboniferous with 
the underlying metamorphie rocks, veins or beds of hematite, of worka- 
ble size and quality, have been discovered, and afford promise of being 
available for the manufacture of iron and steel. In one instance, at the 
Whykokomagh iron mine, described in the Report for 1873-74, page 180, 
considerable exploratory work has been done, but is, in the meantime, 
suspended. Near Big Pond. East Bay, Bras d'Or Lake, about twenty-two 
miles from Sydney, a deposit of ochroous red hematite, apparently of 
great extent, ban recently been discovered, and a little exploratory work 
done upon it. A fair representative sample of the ore has been analyzed 
by Professor Henry How, of Windsor, N. S., with the following results : 

Siliceous gangue 8 78 Analyitoby 

.7. Prufewor How: 

Soluble silica 0 26 

Peroxide of iron, with trace of alumina 88-21 

Water 1-53 

1-22 

10000 

Metallic iron, per cent 61-39 

Sulphur traces. 

Phosphorus minute traces. 

In calculating the metallic iron, allowance is made for the trifling 
amount of alumina present. This ore is specially adapted for the manu- 
facture of Bessemer pig iron. 

Limestone. — The limestones which prevail extensively in the carboni- 
ferous limestone scries, produce, when calcined, a good strong lime, but 
rather dark for the interior finishing of houses. An unlimited supply dm* color of 

lime 

can be produced at a very cheap rate, as beds of considerable thickness 
crop out in immediate proximity to good harbors ; slack or coarse 
coal for burning it can be obtained from the mines at almost a nominal 
price. Several kilns are in constant operation throughout the district for kiimIii 
local supply, chiefly at the North-west Arm of Sydney Harbor. operation. 

Flags. — Some of the beds in the Millstone Grit produce excellent flags. 
Thoy have been quarried to a limited extent on tho beach near the South 
Bar on Sydney Harbor, whore slabs of great strength and remarkably 
smooth and even, have been procured, measuring five or six feet sin of nag*, 
across, and three to four inches in thickness. Some of the calcareous 
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sandstones in the productive measures, appear, also, to be well adapted 
for flagging. 

Grindstones. — Grindstones of fair quality are afforded by the sandstones 
of the Coal Measures, and are manufactured to a limited extent for local 
use. 

Building Stones. — The sandstones, both of the Millstone Grit and Coal 
Measures, are generally too coarse, too irregular in the betiding, and too 
much impregnated with iron to yield good building materials, except 
for foundations and other rough work. Some of the upper beds of the 
carboniferous limestone formation, however, afford a dark red, brown, 
or chocolate-colored, very homogeneous sandstone, which would proba- 
bly be more valuable as a building materia!. Such beds crop out at the 
water s edge, on Sydney Harbor, in the most advantageous position for 
working and shipping. 

Syenite. — The syenite of St. Anne's Mountain, at Kelly Cove and Cape 

Dauphin, will be found admirably adapted for ornamental architecture. 

It possesses a great variety of beautiful tints, admirably blended, is 

capable of being extracted in blocks of any required dimensions, and is 

also very conveniently situated for shipping. 

Marble. — At the same locality, white and variously tinted marbles 
can also be procured with great facility. 

Gypsum. — The carboniferous limestone formation in Cape Breton 
is specially characterized by the occurrence of extensive de]>osits of 
gyp*um ; but in the districts to which this report has special reference, 
no deposits of this mineral, of economic importance, have l»ecn dis- 
covered. At North Sydney and at Cape Dauphin, gypsum beds of 
limited extent were observed, and are noted in the sections ; others of 
greater extent were visited, but not specially examined. 

Brick-clay and Fire-clay. — These materials are also available in the 
district ; the former has been worked at the North-west Arm and other 
points, and the latter may be obtained in any required quantity, and 
probably of good quality, from the underclays of most of the coal seams. 
In some instances these arc nearly pure white, and very free from iron 
and sulphur. 



Glacial action. 



Surface Geology. 

In the descriptions given of the geological and physical characteristics 
of this region, reference has Injen incidentally made to its surface features, 
and especially to the existence of numerous parallel bays and channels in 
the coast, as well as ridges in the interior, which are probably duo to 
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action. This* is indicated by thoir general direction being coinci- 
dent with that of the glacial stria?, of which numerous reliable observations 
were obtained. The occurrence also, at the head of the North-west Ann 
of Sydney Harbor, of a great profusion of erratic boulders, consisting of ErraUca. 
granitic, felsitic and hornblendic rocks, probably derived from remote 
northern regions, and the manner of their distribution seem also to 
confirm this supposition. It is worthy of remark, that the distri- 
bution of the hard mctamorphic rocks appeal's to have influenced the 
direction of the denuding agencies during the Glacial period. Thus it 
would seem that the entire area of Bras d'Or Lake has been excavated Excavation of 

Bras d'Or Lake. 

by glacial action in the soft marls and other friable rocks of the lower 
carboniferous formations, the remains of which now fringe its margin. 

Glacial stria were observed at several points throughout the region, Qi»ctai •trim, 
both on the highest crests of the ridges, and close to the sea level, but 
ouly on the millstone grit rocks. In some instances two sets were 
noted on the same smoothed surface, crossing each other at a small 
. angle. The following are the localities and directions noted : 

Indian Core, Sydney Harbor, north side, S. 61° W. 
Victoria mines wharf, Sydney Harbor, south side, S. 54° W. 
International wharf, Sydney Harbor, south side, S. 52 3 W. 
Intermediate between the two last-named points, S. 53° W. 

Cow Bay road, half way between Sydney and Cow Bay ; two sets crossing, S. 76 c W. 
and S. 36' W. 

Cow Bay road, one mile west of the last point, S. 54 3 W. 

« 

Cow Bay road, at the junction of the old Grand Lake road, 8. 54° W. 

Cow Bay road, FiUpatriek Brook, Ave miles east of Sydney, S. 53 c W., S. 59° W. f 
8. 71° W., and S. 82* W. 

Cow Bay road, Power Lake, four miles east of Sydney, S. 38° W., 8. 46' W., 8. 
53° W., s. 60 3 W., S. 66= W. ; sometimes Intersecting. 

Grand Lake road, two and a half miles east of Sydney, two sets, 8. 56 3 W.and 
S. 36° W. 

Grand Lake road, three miles east of Sydney, S. 49° W, 8. 58° W. 
Lingan road, four and a half miles east of Sydney, 8. 46° W. 
Little Bras d'Or, on road to North Sydney, W. 26° N. 

Although, as already mentioned, erratic boulders of foreign origin are scarcity of 
not altogether wanting in this region, they are comparatively scarce J 
the loose rocks on tho surface being, for the most part, derived from the 
beds immediately underlying. The soil also appears to be of similar Soil, 
origin, generally very poor and thin, as is usual in regions occupied by 
sandstone. Where the red marls and other calcareous rocks of the 
Carboniferous Limestone occur, the soil is always richer, as shown by 
the superior character of tho vegetation. 
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of"thc^ raent Thc action of lhe waves, and of the winter frosts, in undermining and 
abrading the sea cliffs, causes a constant encroachment of the sea upon 
the laud, the rate of which varies at different points. At one place, 
where exact observations, extending over a period of thirty years, were 
made by Mr. Richard Brown, he estimated it at five inches annually. A 
remarkable effect of this disintegrating process is visible on the coast 
between Low Point and the Barasois, and is thus described by Mr. 
Brown : " A mass of strata, half a mile in length, two hundred yards in 
width, and twenty yards in height, resting upon a seam of coal, having a 
strike parallel with the coast lino, and dip sufficient to bring the force 
of gravity into action, has slipped down bodily, owing to the softening 
of the underclay on one side by land-springs, and on the other by the 
action of the surf. The dibris of the fallen mass, at the foot of the cliff, 
beforo this time, has probably been ground into mud and sand by the 
waves; but the course of the landslip may be distinctly traced " >m e.id 
to end, by means of the long rugged gaps and holes lef on the 
surface." I may add that in the width specified, not fever than 
twelve of these furrows were observed, extending nearly the whole length 
of the landslide. 

Effect of the At Burnt Head, in thc vicinity of Glace Bay, the Hub coal seam has 
Eb«Mi»Mm. been ignited, either intentionally or by accident, and the long continued 
and intense heat produced by its slow combustion, has baked and 
hardened the associated shales, and altered their texture and color to 
such an extent, that the fragments strewn along the beach, when 
rounded and polished by the action of the waves, can scarcely be distin- 
guished from pebbles which might occur in any region of ancient mcta- 
morphic rocks. A precisely similar case is described by Sir Charles 
Lyell,* as occurring at Russell's Hall, near Dudley, Staffordshire, where 
coal seams have been slowly burning for ages, and he shows that thc 
effect upon tho neighboring strata corresponds exactly with that caused 
elsewhere by intrusive granite. 

I have the honor to be, 
Sir, 



Your obedient servant, 

CHARLES . OBB. 



Geological Survey of Canada, 
Montreal, May, 1875. 
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OBSERVATIONS 

ON 

THE HISTORY AND STATISTICS OF THE TRADE AND 
MANUFACTURE OF CANADIAN SALT. 

BV 

J. LIONEL SMITH, 

ADDRESSED TO 

A. R. C. SELWYN, Esq., F.R.S., F.G.S., 

DIRBCTOH OF Till QBOLOOICAL «l RVBT OK CANADA. 



Sir. — I have the honor to report on the result* of my visit to the wait 
works of Ontario, undertaken in accordance with your instructions given 
me in May last. 

Although courteously received by the proprietors and officers of the Difficulty ©f 

obt&jntncr 

various works, I found an evident reluctance manifested by some to information, 
impart details of their business. In many instances I was told that full 
returns had already been forwarded to you, which obliged me to leave 
blanks in my note-book, U> be tilled up at Montreal. But on inspection 
of the alleged "full returns," I found that they were very defective, 
many important questions being cither imperfectly answered, or not 
answered at all Some of the required information has been supplied by 
correspondence ; but it was found necessary, in order to complete tabu- 
lated comparisons, to till up gaps with approximate results obtained 
from other manufacturers. While, therefore, the information obtained is 
not quite so complete as is desirable, it is, nevertheless, important and 
considerable, and will, it is hoped, afford a fair insight into the present 
extent and position of the salt producing industry of Canada. 

For easy reference, as much as possible of the information obtained is tw>i«. 
classified in the annoxod tables. 
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On reaching the wilt region, I found that the manufacturers were 
much gratified by the prices their salt consignments were obtaining in 
Chicago and other Western markets. The Grand Trunk Railway author- 
ities had enabled the Scafbrth, and other inland manufacturers, to send 

ScwnST**** their 8a,t to tho Cnica K° market at the reduced freight charge of 90 cents 
per barrel ; ho that tho balance of previous seasons' stocks was profitably 
disposed of. 

Most of the salt mado at Goderich and Kincardine is shippod to such 
western markets of the United States as are within reach of water- 
carriage, and as far west as Duluth, salt forming a return cargo for 
western products. The situation of wells at, or near, those two lake 
ports, gives to the manufacturers an advantage of 16 to 20 cents per 
barrel over those farther inland ; since, in conformity with the general 
custom of railways to charge an increased rate for freight moving back 
or over short distances to water lines, the Grand Trunk Railway Com- 
g. t. r. ch&rgea. pany charges 17 cents per barrel of salt from Seaforth to Goderich, and 
16 cents from Clinton, which is only twelve miles from Goderich. On 
cartage. arrival at Goderich 3 cents per barrel has .to be paid for cartago. 

Nearly all the Goderich wells are also subject to the charge for cartage 
to tho port or railway, but the Kincardine wells, being close to the 
Facilities for harbour, uo cartage is there necessary. One of the latter (the Bruce 
Brawwcli! ° well) has unusual facilities for shipping, inasmuch as the works occupy 
a terrace, with the Pcnotangore River, or Creek, on two sides, and a lake 
wharf on the third. 

As the inland manufacturers have necessarily to cultivate tho inland or 
Canadian markets, their salt is brought more into competition with that 
from Liverpool ; and, as will presently be shown, this competition bears 
so heavily upon them, that it must chock the progress of works inland, 
and promote their increase along the lake shore. 



Difficulties 
befetting salt 
making. 



Present State op the Canadian Salt Trade. 

Since Dr. T. Sterry Hunt's visit to the Goderich salt region in 1869, 
only eight wells have been sunk that are productive, or at present in 
operation. The difficulties (arising from restricted markets) which beset 
salt-making in Canada, have not only prevented the boring of many more 
wells, but have checked production and improvements at wells already 
equipped and in action. 

To estimate the condition and future prospects of the salt manufacture 
in Western Canada, wo must look at all tho circumstances by which it w 
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influenced. The total export trade of Canada requires ho much more 
tonnage than the import trade can profitably supply, that ship owners, 
or their representatives, are often glad to load their vessels with salt for cheap carriage 
Quebec or Montreal, at mere nominal rates of freight, in preference to of Engli " h saH - 
carrying dead, or waste ballast, which, besites the cost of loading and 
unloading, involves heavy expense for lighterage. 

Fine salt from Liverpool is frequently laid down at Quebec at five 
shillings sterling per ton of 2,240 lbs, while solar, and sometimes coarse 
salt, are brought out simply as ballast without any freight charge. The 
Chicago salt manufacturers likewise frequently dispose of surplus stocks in 
Canadian and other foreign markets, at prices lower than they are willing 
to accept in the home market. English salt, consequently, can often be ^ ft ^ 
bought at a less price in Montreal than in Liverpool. Thus we have j^'$ h , t t f l ^ii 
an exception to the general law, according to which the value of a t . h »»> ,n , 

1 ° ° Liverpool. 

product depends upon the distance from the point of production. 
In its progress inland, English salt has the further advantage of* 
travelling at a less rate of freight westward, than Canadian salt can 
eastward, and may thus supply western markets at prices below those 
obtained for the native product in tho eastern markets. 

At first our manufacturers were content to compete with Liverpool 
salt in markets west of Toronto. Demand for their salt, however, gra- 
dually extended further east. Its price necessarily increased as it pro- 
gressed in this direction, while that of Liverpool salt proportionally 
decreased ; until at Montreal, and in our eastern districts, Ontario salt 
can only be sold when tho stock of Liverpool salt is much reduced. 
In 1873. the high prices of labour and fuel in England so raised the 
price of salt there, that it could not be exported at the low prices of 
former years. The consequent improvement of United States and Cana- 
dian markets materially assisted our manufacturers. 

The importations of Liverpool salt into the Dominion apparently 
attained a maximum in 1870; since then there has evidently been an 
annual displacement of English by Canadian salt, as is shown by the 
following extract from the returns of the British Government. Canadian 
returns 1 found to bo defective. 

Salt Exports to tlie Dominion of Canada.* 

1870 81,169 tOM. = 3,246,760 bushels. 

1871 76,005 " = 3,040,200 « 

1872 54,076 « = 2,163,040 " 

1873 24,800 « = 992,000 « 



Importation* of 



* It may here be remarked, that ftfl lbs. of salt — 1 bushel ; 5 bushels = 1 barrel ; 40 bushels or 8 
barrels = 1 English ton ; and 36.71 bushels or 7.14 barrels = 1 Canadian ton. 
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The importations of salt, for 1874, are supposed to be at least doable 
those of 1873, which, as already explained, wax an exceptional period. 

Thus, on their eastern side, we see our manufacturers in constant conflict 
with a torrent of cheap English salt, flowing around them, and to the 
western markets l»evond. On their western side there have been still 
other obstacles. To gain admission to markets beyond the frontier, a 
duty of 68 cents per barrel had to be paid, and $3.60 per ton of loose 
salt; although United States salt was admitted duty free to compete 
with theirs around their own wells. 

The superior quality of Ontario salt was soon recognised, and atter 
driving United States salt quite out of Canadian markets, our manufactur- 
ers began to ship salt in consignments to Chicago. But the duty, consular 
fees, commission, storage, and other charges incident to consignments, 
only left to them a small profit at best of times, and frequently entailed 
such losses that many of the salt companies became embarrassed, and 
. were obliged to sell their property at a great sacrifice, or to close their 
works. 

In 1872, the United States Government reduced the customs' duty on 
salt 50 per cent. This gave Canadian salt a better chance in American 
markets, and since then our salt works have been in a more active and 
prosperous condition ; but the manufacturers have still to face a United 
States duty of 8 cento per 100 lbs. on bulk shipments, and 12 cents per 
100 lbs. on barrel salt, or nearly 34 cents per barrel, besides a consular 
fee of $3.00 on every invoice or bill of lading. 

The wells sunk since 1869 have been for the service of larger block? 
or factories than were previously constructed. The " International 
Works " at Goderich, lately completed, are on a very large sca'e. They 
are built in four blocks, each provided with pans of twelve by twenty-four 
feet; the pumping capacity is 44,000 gallons of brine per hour, and the 
production of salt as high as 800 barrels per day. 

Since 1869, evaporation with kettles has (with one exception, viz, at 
the " Huron Salt Works," which, however, have been closed since 1871) 
been superseded by the use of large quadrangular iron pans, the dimen- 
sions of which vary according to different systems of heating (see Table 
IIL) The substitution of pans for kettles was an important improvement, 
as it at once increased the capacity and reduced the cost of manufacture. 

A system of evaporating in wooden vats, heated by steam piping, 
is now being indrodueed, and has both economy of construction and 
maintanunee to recommend it. By this system the -Ohio River 
Valley Salt Company" makes good salt from brines fifty per cent weaker 
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than those of Ontario; but it, appear* to be better adapted forjstrong 
brines. 

Density of Ontario Brines ; Gypsum ; Earthy Chlorides. 

The salometer shows that the brine has not decreased in density in » 
any of the Ontario wells since they were opened, nor, in so far as can be 
judged from a comparison of the amount of salt produced with given 
quantities of fuel and brine, has the proportion of chloride of sodium 
diminished. To what extent the latter salt contributes to the density of 
the brine can only l>e determined by analysis. Where the suliferous 
IkkIs are from eighty to one hundred feet thick, and contain beds of rock 
salt, the brine is not likely to diminish much in strength. That which is 
drawn, however, from between the first and second strata of rock salt 
is not generally so strong as that which comes from between the second 
and third. The former ranges from 75° to 90°, and the latter from 85° 
to 100° of the salometer. The minimum points in both cases are arrived 
at when the wells have been pumped very freely, the brines returning to 
their maximum density when pumping is again relaxed. 

Wherever there is rock salt, well-borers are prepared, by experience, 8u , phateof 
to meet with sulphate of lime or gypsum. The Ontario salt-beds are all lime - 
more or less impregnated with it ; but I found by the records of different 
wells that tho proportion not only varied in different localities, but occa- 
sionally also in different borings in the same locality. The brines from 
nearly all the wells at first contained a sensible amount, and in some 
cases the quantity was considerable. This difficulty was met by the 
use of gypsum pans, which were set at tho back or bank end of 
the blocks, where the heat is lowest. The brine was first run into 
these pans, where, at a temperature of from 110° to 120° Fahr., the 
sulphate of lime was deposited, and the brine flowed thence through 
syphons into the crystallizing pans, where it was further heated 
to 160° for coarse salt, and to from 200° to 212° for fine salt. 
When the quantity of sulphate of lime is insignificant, as at Kincar- 
dine, and in most of tho Godench wells, special pans for its removal arc 
not generally used, and in some instances where they were formerly 
employed they are now discarded, the reason assigned being, that the 
brine has gradually become free from sulphate of lime. The testimony 
on this point, however, was not uniform, owing, probably, to the fact that 
the brines are derived from different strata. 

In the deliquescent chlorides of calcium and magnesium (the so-called chloride* of 
earthy chlorides) salt-makers have a more subtle antagonist to contend 
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with than sulphate of lime. When present in salt they keep it in a 
moist condition, or, in dry situations, cause it to cohere in massses or 
lumps ; either condition at once indicating to the butter-maker and the meat- 
oarer its unfitness for their respective puposes. On the other hand, it is 
flaidthatsaltcont4iiningtho.se chlorides is the best for cheese-making, 
probably on account of the tendency which it would have to prevent the 
cheese becoming too dry. 

By the analyses of Dr. Hunt, and Dr. Goessmann (1867 and 1868), it 
was shown that Ontario brines were comparatively free from the chlorides 
of calcium and magnesium. From my mercantile experience with 
Ontario salt, howevor, and from observations made under your instruc- 
tions, it would seem either that their proportions in the brine have since 
increased, or that their presence in the salt must be accounted for bv 
carelessness in not running off the mother-liquor often enough from the 
pans. Dr. Hunt has shown that in one instance, at Goderich, these chlo- 
rides had accumulated four-fold in the pan from this very cause. 

Amongst the manufacturers I mot with four different opinions on 
this subject. There were those who scouted at the idea of any earthy 
chlorides being in their !>.\ne; those who thought that there "might 
be traces," but not sufficient to be worth paying any attention to; 
those who admitted their presence, but did not see the necessity 
of incurring trouble or cxponso to get rid of them ; and lastly, those 
who not only admitted their presence, but were anxious to find oat the 
bost means of removing them. 

Carbonate of soda is largely used by English and other manufacturer?, 
as a moans of decomposing the earthy chlorides. By it the lime and 
magnesia are precipitated as carbonates, while the chlorine and sodium 
combine to form chloride of sodium or salt. In order to decompose the 
chloride of magnesium, Muspratt recommends the use of milk of lime, 
which precipitates the magnesium as hydrate. 

Dr. Hunt states, in his report, that at Syracuse dairy salt is prepared 
by "washing the previously drained salt in a pure saturated brine, to 
which has been previously added a sufficient proportion of carbonate of 
soda to decompose the earthy chlorides present in the salt; the propor- 
tion being determined by the results of analysis'. The salt is then drained 
and partially dried in bins, after which the drying is completed in hot air 
chambers. This method may answer for salt intended for a specific pur- 
pose, but causes a waste of too much time and labour for the ordinary 
salt of commerce, The objectionable chlorides must be disposed of in 
the brine, and before the salt is made, to secure economic results. 
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Dr. Gouinloek, of Seaforth, states as his conviction that the soluble 
chlorides increase in the brine at* the area enlarges from which it flows. 

SOLAR 8ALT. 

This salt is used in pork and beef packing, and in the curing of fish, Cm of 
and is indispensable to their preservation on long sea-voyages, and in 
hot climates. It is valued chiefly on account of the large size of its 
crystals, the result of slow solar evaporation. Large crystals are some- 
times also produced by slow evaporation with artificial heat, but it is 
stated that meat and fish curers regard them as inferior to the salt 
produced by solar evaporation. 

More or less solar salt is made in every suit manufacturing district in soUrsait 

• tt . ■ r. i • i . i i •> • imported by 

the United States, which country, nevertheless, imports from six to the United 



seven millions of bushels annually. Although the Canadian brines are 
well suited for the purpose, it has not hitherto been made in Canada, 
and its production would alone bo profitable if the cost were such as to 
enable our manufacturers to compote with those of other countries. 
The great and increasing demand for solar salt should stimulate its 
manufacture. 

There is no apparent necessity for adopting the expensive system of 

salt rooms and covers used at Syracuse and other places. The imported 

article is the product of natural salines in the West Indies and South 

America; or of solar evaporation in artificial earth pits in Portugal, 

and on the Mediterranean coasts of Spain and France. 

» 

The arrangements of each saline at Setubal, in Portugal, may l>c Arrangement of 

briefly described as a vast reservoir from two and a half to five acres in sttuui* 1 

extent, divided into oblong spaces by embanked paths three and a 

quarter feet wide, with a basin or feeding reservoir at one end. The 

oblong tanks are about eight inches deep. They have a main inlet 

from the basin, and a main outlet for carrying off exhausted, or super" 

fluous sea-water. In autumn the sea-gates are opened, and the whole 

area inundated, to a depth of twelve inches. The water is left to 

evaporate until the end of Ma}', when the tanks are cleaned out, and 

recharged, from time to time, from the basin. Under the influence 

of the north-east winds evaporation is so rapid, that in twenty days 

each tank bottom is covered with a layer of salt about two inches 

thick and almost dry. This is the first crop. The second crop is 

ready in another twenty or thirty days ; but brine for the third 

crop is let into the tanks before the second crop is raked out. If the 

weather proves unfavourable to the third crop, the whole area is again 

18 
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inundated for the winter. The time and labour spent in making solar 
salt from sea water, which yields only two and a half per cent., is immense 
compared with what is required to make it from brine yielding 25 per 
cent. 

Both Dr. T. Stony Hunt and Dr. Goessman have testified that the brine 
of the Goderich region is one of the strongest and purest known, and that 
it is especially adapted to the making of solar salt, owing to its compa- 
rative freedom from the earthy chlorides. There seems, therefore, no 
reason why our salt manufacturers should not make it in pits, or ground 
vats, lined with a proper cement, excellent materials for which they 
have at hand. 

The general condition of the atmosphere as regards moisture in salt- 
making localities during the season of evaporation is more important 
than the number of days on which rain falls ; and the number of un- 
clouded days during this period is likewise important. In Ontario the 
summer months will compare favourably in these respects with any 
country in Europe, and the trouble and expense of covers might pro- 
bably be dispensed with, as it is doubtful whether the shad© they give 
does not retard evaporation to an extent hardly compensated for by the 
protection they afford against rain.* 

Great care should be taken in selecting a site for solar salt works, as 
evaporation is proportional to the amount of moisture in the surrounding 
atmosphere. The ground should be of such a character as to admit of 
easy drainage, and every precaution employed in the arrangement of . 
the ground vats or pits. 

If by experiment ground vats were not found suitable to our climate, 
a less costly system of raised salt rooms than is used at Syracuse would, 
no doubt, be found sufficient, as explained by Dr. T. Stony Hunt in bis 
report of 186*9. Although solar salt is so valuable to our fish-curer*. it 
is remarkable that no attempts have been made to manufacture it in our 
maritime provinces ; whereas, in the eastern states of the Union, 
salteries have been used for its manufacture from Cape Cod to Georgia, 
and from the earliest period of their history. The following facts on 
this subject are taken from the census returns of the U.S. Government : 
— The first saltworks in New England were erected in 1623, near Ports- 
mouth, in New Hampshiro. Saltworks were erected in New Netherlands 



* The following return* of rain-fall from the Toronto Observatory niav be interesting in thif counef-* 
tion ; they are the only oi.ea which I have been able to obtain :— 

Ooderich May to September, 1971, 30 tiny*. 5 96 inrhe*. 

Kincardine " " J«7l, 28 '* 4.74 

(hiUrlo " » 1872, 2» " 7.48 " 
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by tho Dutch previous to 1649 ; hut in that year a Mr. De Wolff received 
a grant of Coney Island for the manufacture of solar salt. In the 
exercise of this right he was resisted by the Connecticut settlers at 
Gravesend, on Long Island, " where, in early times, salt was made by 
exposing sea-water in shallow vats along the shores." 

In 1052 salt works were set up at Cape Ann. In 1740 evaporating 
pans were erected along the coast of Connecticut. In 1775 large salt- 
works were established at Cape Cod. In 1777 John Sean and others 
started saltworks at Dennis, in Barnstaple county, where they built a 
vat 150 by ten feet, and covered it with "a curious roof." In 1800 
Hattel Tilley, of Massachusetts, took out a patent for a method of cover- 
ing vats by a revolving roof, and is said to have made the manufacture 
of salt " more economical by extracting from the morher waters crys- 
tallised sulphates of soda and magnesia." 

During the War of Independence, and for some time afterwards, salt- 
making fi*om sea-water was conducted with increased vigour and skill, 
and works multiplied so rapidly along the coasts of all the States, that it 
would be tedious to enumerate them. 

In 1780, a duty of six cents per bushel was imposed on ull foreign salt, 
and this in the following session was raised to twelve cents, and in 1707 
to twenty cent** per bushel; but in 1807 the duly was entirely repealed. uniu*i states 

* * duty repenlitl 

In July, 1813, the duty of twenty cents whs again imposed, and con- in 1x07. 
tinued until 1832, when it was reduced to ten cents per bushel, and 
again in 1842, to eight cents per bushel. 

The salt works in the State of Massachusetts were exempt from taxa. 
tion; and in 1820, tho State had a capital ol $777,0(10 employed in salt 
making. In 1827, when petitioning Congress against the reduction of tho 
duty it was stated that " the salt works of tho State are numerous, and 
make annually, chiefly by solar evaporation, 000,000 bushels of the best 
salt, and the salt works of Barnstaple county alone, are valued at 
81,300,000, and owned by 1,000 people." At this time large quantities 
of solar salt were also made in the State of Maine. 

After the reduction ol the duty to eight cents, a rapid annual decline 
of the sea-salt manufacture followed, which was accelerated by tho 
growing manufacture at the Onondaga Salt Springs. 

The higher latitudes and lower temperature of portions of the maritime . . , 

° * i Unfavourable 

coasts of Eastern British America are, no doubt, opposed to similar ^"^Jj^"^ 
attempts at salt making; while the fogs which prevail during the ° r t,ur 
summer months are natural hinderances to solar evaporation. 
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FREEZING METHODS. 

ntroduction Methods arc employed in Russia for the manufacture of salt from sca- 
rf freezing 1 J 

nttfaodi. water which might, perhaps, be profitably introduced along our sea- 
coasts, and on the shores of the Gulf, as far up as the Island of Anti- 
costi. They depend upon the fact that when sea-water or brine is cooled 
to a few degrees below the freezing point, a portion of the water is con- 
verted into ice, and a more concentrated brine left behind. 

In some cases the sea-water is let into a largo basin, where, during the 
winter, it becomes frozen to a considerable depth. Jn April, or as soon as 
the spring is imminent, the concentrated brine is drawn off from below 
the ice into deeper reservoirs or pits, which present less surface to the 
rains, and are protected by embanked sides from surface drainage; and 
from these it is pumped into the evaporating vats. The more general 
plan, howevor, is to confine the sea-water in long and narrow areas, ami 
to remove the ice from the surface, almost as it forms. Whether the 
evaporation is completed by solar or artificial heat, I have not been able 
to ascertain. 

EVAPORATION IN WOODEN VATS. 

The "Ohio River Valley Salt Company" make salt from weak brines 
of only 35° to 40° of strength, in wooden vats heated by steam piping. 
The vats are from 100 to 150 feet long, ten feet wide, and twelve inches 
deep, and the evaporation is effected by steam, conducted through five iron 
pipes of five inches diameter, and raising the brine to a temperature of 
from 160° to 200° F. 

The owner of a steam flouring-mill at Seatorth, Mr. W. Marshall, con- 
ceived the idea of utilizing the waste steam from his engine in the manu- 
facture of salt, and erected last summer a small salt block alongside of 
his mill; this block he supplies with brine from the " Merchants well," 
the evaporation being effected by steam conducted through galvanized 
iron pipes around the bottom of a wooden vat, eighty feet by fourteen 
and twelve inches deep. By this means the brine is heated to a tem- 
perature of about 200° Fahr. Mr. Mai-shall makes about thirty barrels 
of salt per day, and so profitable has the adventure proved, that he 
intends to enlarge the works. The profit thus made from steam that 
would otherwise have been wasted, pays, I was told, the cost of the 
fuel for the driving power of his mill. 

As the salt region is in the midst of one of our largest and best wheat- 
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growing districts, the knowledge of this fact is likely to multiply flouring 
and other mills for which steam power is required. 

A great advantage of this method of evaporation is the diminished 
cost of construction, and the greater durability of wooden vats, as 
compared with iron pans, which cost from $5,000 to 96,000 each, and 
have to be renewed about every tive years. It remains to be proved* 
however, whether sufficient heat can be obtained to make tho finest 
grades of salt. 

Already, with their usual sagacity and enterprise, the Messrs. Ogilvie, salt blocks in 

connection with 

ot Montreal, have bought thje large steam flouri tig-mill at Seaforth, with fiouriug-miiis. 

the intention of erecting alongside a salt block, 100 feet long, and 

ninety feet broad, titled up with a wooden vat, ninety by twenty-two 

feet and twelve inches deep. Around the bottom <jf the vat will run a 

six inch iron main-pipe, for the conduction of steam, which will feed 

112 half-inch brass pipes, the ends of which will be set in the main-pipe 

at each side. They expect to commence evaporating in April or May 

next, and to make seventy-five barrels of tine salt per day. * 

Messrs. Ogilvie are also erecting a very large steam flooring-mill at 
Goderich, with a large salt block alongside. It is close to the harbour, 
and near the llawley well, which will supply the brine. The block is to 
bo 130 by ninety feet, with two wooden vats of 120 by twenty-two feet 
each. These will be furnished with six-inch brass main pipes around 
the bottom, united in the same manner as in their vat at Seaforth, by 
half-inch brass pipes, 152 to each vat. Evaporation is to be begun in 
May or Juno, and it is expected that 150 barrels of fine salt will be 
produced per day. 

EVAPORATION OF WEAK BRINES. 

As indicated elsewhere, many wells have been bored in Canada, which 
have cost large sums of money, and have afterwards been abandoned Welu 
as useless, because rock-salt was not met with, even in cases * batdom!d - 
where brines were abundant with a density of 35° to <>0° of tho 
salometer. The proprietors naturally concluded that the treatment of 
such brines would be uprotitable*, owing to the large amount of fuel 
which would 1x5 required tor their evaporation. The utilizing of weak 
brines is, therefore, largely a question of the cost of fuel— a subject cm of fuel, 
which will be discussed under its appropriate heading. 

It is desirable, however, to notice here the way in which weak and 
impure brines are sometimes profitably used in other countries. Much 
of the salt used in France and Germany is made from saline waters, 
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which scarcely deserve the name of brine. Various contrivances were 
formerly in use in these countries for increasing evaporation, by 
enlarging the surfaces; but a method, known nsfayyot gradation, was 
introduced into Lonibardy, and thence into Germany and France, which 
superseded all other's. According to this method, the brine is pumped 
up into an elevated cistern, and then allowed to trickle through bundles 
of thorn branches, built up in the form of a wall, and standing in the 
middle of a large reservoir. This wall of branches is often 1,500 teet 
long, nine feet thick at the base, and six feet at the summit. The 
cistern, which is securely braced by wooden )>eams, is supplied on both 
sides with numerous taps, which, during evaporation, are left open on 
the windward side. From careful experiments, it appears that, under 
ordinary eireumstan<ies, thirteen gallons of water are evaporated from 
every square 6 »ot of thorn wall in twenty-four hours. When the brine 
in the reservoir, around the base of the thorn stack, attains a density of 
about 1*15, it is run into large settling reservoirs, and just enough lime 
added to decompose the chloride of magnesium. It is then pumped into 
evaporating pans placed over furnaces. These pans are kept full until 
the saturation point is nearly reached, when the brino is run oft' into 
other pans for crystallization. 

In the salt districts of (he Ohio River Valley, weak brines are pro- 
fitably employed, although pumping wells have to pay "dead rents" to 
those not pumping, and have absorbed in sinking jus much or more capital 
than the Ontario wells. Some of the wells in this region are from 1,500 
to 1,800 teet deep ; but the avorage depth is about 1,000 feet. 

In the " Report of the Select Committee on Transportation Routes," 
lately printed by order of the U. S. Government, I find the following 
testimonv of Dr. J. P. Hale: 

" We measure the strength of the brine by an hvdrometer graded 
from 1° which marks fresh water, to 25° which marks point of saturation. 
By this, the strength of brine at different wells is indicated to Ik* from 
8° to 12°, or an average at working wells of 10° " * 

" W° granulate our salt in large wooden vats, heated by steam pipes 
running through them. Our vats are about ten feet wide, 100 to 150 
feet in length, and eighteen inches deep. There are generally five 
principal pipes, about five inches in diameter, passing through, which 
are supplied with steam at a* temperature of 160° to 200°.'* 



• Tliu» would be equal to 40* by our aalomeUr. 
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As this system of evaporation can be, and is profitably united with 
other steam industries in Ontario, our weaker brines should bo thus 
turned to profitable account. 

ROCK SALT. 

This is likely soon to become another product of our salt region. 
From its apparent purity, and from the thickness of the bod, it has been 
concluded that it could he profitably mined, and I was informed that Air. 
H. Attrel, a gentleman of wealth and Enterprise, had secured land, and Mining of rock 
intended to sink a shaft for the purpose, if the Government would meet 
his views with regard to harbour accommodation. Such an enterprise 
would have not only a commercial, but a special geological interest, and 
it is to be hoped that the Government will yield all possible assistance. 
Unfortunately Air. Attrel was from home at the time of my visit, and 
I was, therefore, unable to obtain more preciso information concerning 
his intentions. 

TABLE SALT. 

In the annexed tables, the names of three of the principal makers of 
" table and extra dairy salt" arc included. Two of them buy salt from 
the owners of various wells, and after super-drying and crushing, offer 
it tor sale in a very fine white and dry state. It is put up in packages 
suitable for retail dealers, and also in kegs and barrels, as required by 
butter and cheese makers. In the making up of the smaller packages, 
considerable juvenile labour is employed. 

The first factory of this kind was started by Mr. J. Belfry, of Clinton, Mr n<M| ^ 
who super-dries the salt by passing it through a large cylinder which f * ctory- 
revolves over a fire, and slopes just enough to lot the salt run through in 
a constant stream. It is then crushod by being passed botweon iron 
rollers. 

In 1872, Mr. Samuel Piatt, of Goderich, gave an impetus to the demand 
for this kind of salt, by improvements in its preparation. Instead of ImprovemenU 
crushing the salt between rollers, Mr. Piatt, after super-drying, grinds it to™*"****™* 
between a horizontal pair of stones, and dresses it by revolving reels, 
like those used in flouring-mills. From the superior appearance of his 
salt, and from the convenient packages in which it was put up, a largo 
demand was at once secured for it. 

Messrs. Coleman & Gpuinlock have started a factory of .his sort, in Colemwl 4 
connection with their extensive salt works at Seaforth,and are now man- f^^*'* 
ufacturing very fine salt for table and dairy purposes. 
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All the Ontario makers of table salt super-dry it by heated revolving 
cylinders. 

i 

METHODS OP PACKING SALT. 

Ontario salt is shipped to market in barrels, in bulk, or in bags; its 
shipment in bags, however, being vory limited. When Liverpool coarse 
sail becomes scarce at Montreal or other points, a few thousand bags of 
Ontario salt are packed for such markets, in old Liverpool salt bags, or 
in others of inferior *i/.e or quality. The only bags now made in Canada 
are of flax or cotton, and are too costly for salt. 

Bags tor salt should l»e strong, of close texture, and not sewed with 
tarred twine, as is the case with those imported for grain. On account 
of price, they are necessarily made of jute, and imported from Britain. 
Including a duty of seventeen and a half per cent., an ordinary four-bushel 
bag cost*, laid down at the salt works, about twenty-two cents ; and a 
superior bag of bleached jute and flax for "factory tilled" salt, costs 
nearly forty cents. 

Comparative Barrels which hold Ave bushels are worth from twenty-eight to thirty 

achanU««iof . . ... i , i . ..... 

ivniii ukI cents, so that, in so far as cost for packing is concerned, there is little 

bag*. i 

apparent advantage in substituting bags for barrels. In other respects, 
however, there are marked advantages. A barrel weighs about twenty- 
live pounds, and with 280 pounds of salt, 305 pounds. The regulation 
weight for railway cars to carry, is 21.000 pounds; and railway companies 
will only allow seventy barrels of salt per car. (=: 10,600 lbs. of salt, and 
1,750 lbs. the weight of the barrels), while they carry at the same freight 
charge, 100 bags of Liverpool salt, containing four bushels each (400 
X 5G = 22,400 lbs.), or 2,800 pounds more salt, making a difference in 
the cost of carriage of twelvo and a half per cent, in favour of the bags. 

Undoubtedly, our manufacturers could compete better with those in 
England if they took equal pains in curing the salt, and turned it out in 
bags of equal si/.c and character. 
obi<,.iK biocke The oblong blocks of salt common in England, and which require no 
packing, would, 1 think, be convenient and profitable, if made here. 
They are prepared as follows:— The salt is scooped out in its wet state, 
from the pan into wooden moulds, about thirty-six inches long, eighteen 
inches deep, nine inches wide at the top, and seven inches at the bottom, 
in which arc slits for the escape of the moisture. When filled, the salt is 
pressed down, qnd then removed to a perforated floor. After twelve 
hours 1 drainage there, the moulds are carried to the drying chamber, 
where the blocks of salt are tilted out, and ranged separately on shelve*. 
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Whon sufficiently dried, the blocks or parallelopipedons of salt arc 
removed to the storehouse. Each block weighs thirty pounds, when 
dried. The cheapest kind of labour (frequently women) is employed in 
filling the moulds and in moving them. 

Salt bears carriage well in this form, which, however, is especially 
adapted to inland transportation. It is convenient for consumers, who 
Mrape, or slice otf, what they immediately want. And retailers divide 
the blocks easily with long knives. 

INSPECTION OF SALT. 

The very damp condition in which Ontario salt is too yfteu sent to 
market must be attributed rather to its not having been properly drained, 
or cured, than to the presence of earthy chlorides in it. 

The principal manufacturers of Goderich, Kincardine, Stapleton, and 
Senior th, are now paying more attention to the condition of their salt at 
the time of shipment; and this has not only improved the sale and char- 
acter of their respective brands, but also added to the reputation of Ontario 
salt generally. 

Shipments of improperly cured or green salt to American markets 
have been so detrimental to the reputation of Canadian salt there, that the 
principal manufacturers are in favor of a compulsory inspection, whereby [jJJJJjjJJJ 
the salt would be classified according to quality and condition. They are 
willing to pay two cents per barrel, and ten cents per ton on bulk shijy- 
ments, as a necessary tax for cost of inspection. A bill having this ob- 
ject in view was brought before the Ontario Legislature during the last 
session ; but clauses were introduced into it which* were so objectionable 
to the salt manufacturers generally, that they strongly opposed it, and 
it was eventually withdrawn. 

There is no doubt that a salt inspection would not only prove service- 
able to the manufacturers, but also to the Government, in facilitating the 
collection of correct annual returns. 

FUEL. 

The question of fuel is ono of the greatest importance to our salt manu- 
facturers. Hitherto they have relied almost exclusively upon wood, 
which has been regarded as the cheapest fuel. By reference to Table VII. 
it will be seen that its present average cost is little under $3 per cord, c <*tofwood. 
and that nearly $1 0,000 arc annually expended for wood alone. The 
price has doubled since 18(57, and must necessarily go on increasing, 
although not in the sam6 ratio, since coal from Cleveland already com- 
petes with wood at our Lake ports. 
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comparative By enquiries umong manufacturers, I find that one ton of anthracite 
and wood. coal is considered equal to one and three-quarter cords of hard, and to two 
and a quarter cords of soil wood, for the production of steam, and one ton 
of bituminous, or Cleveland coal is equal to one and a half cords of hard, 
or two cords of soil wood. 

Coal can now be delivered at Goderich from Cleveland at from $4 to 
$4.25 per ton ; and Mr. John Ogilvie tells me that they intend to use thi> 
coal in preference to wood at their large steam mills, now in course 
of erection at Goderich ; also that many of the salt manufacturers are 
using it now. Last season, during my visit, the price of coal was much 
higher than #at present, and wood was then the only fuel. 

Dr Sterry Hunt gives the quantity of salt made from one cord of hard 
wood, as thirty-rive bushels, or seven barrels only. But since his visit 
■ the system of evaporation has been so entirely altered that the proportions 
are now very different. By reference to Table III. it will be seen that 
there is a great variety in the methods of heating the brine ; and there is 
a similar variety in the results. My notes show that different manu- 
facturers claim ten, twelve, thirteen, and fifteen barrels of salt, as being 
made by them respectively per cord of hard wood ; and the Merchants 
Company at Seaforth claims as high as seventeen and a half barrels, or 
eighty-seven and a half bushels of salt per cord. Any one of the different 
methods of evaporation now in use is better than the old plan with kettles, 
the unfitness of which for Ontario brines was pointed out by Dr. Hunt, who 
argued that, a* Goderich brine was fifty per cent, richor than that of Syra- 
cuse, a proper system of evaporation should yield fifty per cent, more salt 
for like quantities of fuel; a result which has been exceeded. 

Dr. Hunt thought wood, as compared with coal, to be the cheaper fuel. 
But, at the relative prices of these two fuels, the advantage now is five per 
cent, in favor of coal. And, admitting that one ton of coal is equal to one 
and a half cords of wood, and the average production^er cord, to be now, 
say, sixty-eight bushels, one pound of coal will make nearly two an<l 
a half pounds of salt, instead of one pound, as formerly insisted upon. 

The manufacturers at Goderich and Kincardine talkod complacently 
about the lar^o forests to the north of them, and of the facilities for 
obtaining from them abundant supplies of fuel. Any serious augmenta- 
tion in tho price of cord wood, thorefore, was considered as too distant 
to affect them. Bnt such calculations are especially unsafe in a country 
where large forests are so rapidly disappearing, and where extension of 
railways may soon increase the consumptipn of wood many foM. 
Wood cannot be the fuel of " the future " for our salt industries, uoris 
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it, at " the present," the best or cheapest fuel for them. Manufacturers 
use it more from habit, than from necessity; as coal, even now, is 
cheaper than cord wood, and liquid fuel, which is in abundance alongside 
of them, is, as will bo presently shown, cheaper than coal. And cheaper 
fuel moans not merely reduction in, the cost of their product, and 
consequently larger profits, but also an enlargement of their powers to 
compote successfully with the foreign product, and increased attractions 
for correlative industries, and for population to settle around thorn. 

Liquid Fuel — Overlying the Onandaga formation, from which the 
brines of Ontario are derived, is the Corniferous formation — the source 
of tho petroleum. This substance, as is well known', is capable of Petroleum, 
producing a high degree of heat when burned in connection with 
steam, and affords a fuel which will probably be found to be cheaper than 
either wood or coal. Mr. M. P. Heyes, of Seaforth, patentee of an 
improved system of heating furnaces, slates, however, that petroleum 
has been tried, and was not found to be more profitable than cordwood. 
But so little have liquid fuels been experimented upon in this country, 
and so little is known here of the necessary conditions to obtain the most 
profitable results, that such trials as have already been made, cannot yet 
be accepted as conclusive. 

Our salt manufacturers, however, can have, in the waste of our oil refi. Wuite from oil 
neries, a still better and cheaper fuel than petroleum. This waste, I am ***** 
informed, frequently accumulates to such an extent as to oblige refiners 
to stop their works. 

For information respecting the value of this fuel I am indebted to a information 

published hv 

series of papers by Capt. Jasper H. Selwyn, R. N., published in 1870. c»nt j. h. 
By a course of experiments, conducted for tho Royal Navy, and by tho wjrn " 
evidence of several manufacturers, Captain Selwyn proves, that this 
crude form of creosote, is the cheapest and most powerful steam-raising- 
fuel known. 

The following extracts may serve to ensure the attention, and direct 
the efforts of our manufacturers : 

"The particular hydro-carbon to which I wish to direct your attention, 
is known as 'creosote,' 4 dead earth oil,' and 'acid foots.' The first 
name I prefer, as being most generally known. Creosote is the refuse 
product of the distillation of' tar. About 60,000,000 gallons are made, 
and in part wasted in Britain alone. But this is of little importance, as 
it is certain that any required amount of it can be produced without 
greatly enhancing tho price. First, wherever coke is made; secondly, 
wherever shale exists; thirdly, wherever coal distillation for obtaining 
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illuminating oils is carried on; and lastly, from petroleum itself, of which 
this is in one form a refuse." 

" The supply, indeed, is much more widely distributed, and much le« 
likely to be exhausted than that of coal." 

In speaking of the method of using it when liquid, Capt. Selwyn sap: 

" In the roughest application, all that is necessary is to bore a hole 
above the fire-door, to take two iron pipes, say half inch, and bend them 
so that they look into the furnace, ono over the other. Then to the lower 
one connect the steam, to the upper the oil, and your fire bars having 
bcon covered with a thin bed of glowing ashes, the boiler is ready to 
work, night and day, or n# long as the oil lasts. When solid, it is melted 
in tanks by waste steam -pipes, and then conducted to the furnace." 

A better way of using the fluid is briefly referred to, and that is, by an 
injector, attached to the two pipes, and set in the mouth of the furnace. 

Speaking of one of the manufactories whore this fuel wan used. Capt. 
Selwyn Hays: "The water has been here carefully measured, for a fort- 
night, and amounts to 23 pounds of water for every pound of fuel. The 
combustion was attended with no smoke, and but little light or flame. 
A blue glow of burning carbonic oxide pervades the furnace. The bed 
of ashes remains glowing, but is more blown than burnt away. The ash- 
pit not being closed up, an undue, certainly an unknown, quantity of air 
enters. This should be very carefully avoided, as every excess is inju- 
rious to the effective heating power of the boiler. 

"According to Messrs. Favre and Sill i man, and Professor "Rankin, 27 
pounds of water is the result of its perfect combustion. The best result*, 
with coal at sea, fail to give us more than seven pounds of water evaporated 
by one pound of coal, whereas three times this is being daily exceeded.'' 

Of another factory, it is said : " Here the furnace end of the. boiler 
was entirely changed, i.e., the fire bars had been taken out, and the end 
built up with tire-brick. The tiro-door was inserted in this, about it* 
usual place ; and above it was a conical hole, by which the jet or injector 
entered. Less air was thus admitted, and only in close combination with 
the jet. Inside, all the fire-bars had been taken out, and where the jet 
played there was a sort of cupped arrangement of the fire-brick. On 
enquiring of the Manager about the fuel used, I was told, first, that about 
3 tons of Butter!)* coal had been formerly used daily. (t\ e.. in the twen- 
ty-four hours) to fire the boiler ; and then, taking me into the office, he 
showed me the account for the week to be, an average of 109-8 gallons 
Work done bv daily. That is, that 1,090 pounds of creosote wore steadily doing the 
coST* 0 * 6 work previously done by 6,720 pounds of coal. 
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Borings. 

Since Dr. Sterry Hunt's visit in 1869, there have been comparatively 
few bore-holes put down, aud even within the recognised limits of the 
salt basin, only eight wells have been sunk ; namely, three at Goderich . weiissunk- 
two at Seaforth, two at Kincardine, and one at Clinton, besides what are 
being sunk at present, which will be referred to presently. 

Some outside borings have proved that Dr. Hunt pretty accurately Boundary of 
defined the northern limits of the basin, and sagaciously indicated its DkHuul 
eastern boundaries and probable extension under the Corniferous and 
Hamilton formations to the south. In all the deep borings between 
Bruce and Essex counties, rock salt has been encountered. 

Wells are now sunk deeper than at first ; and a third stratum of rock increased depth 
salt has been reached, both at Seaforth and Goderich. Manufacturers 
find that the brine drawn from, or from immediately above the third 
stratum, is more uniform in strength than that from between the first . 
and seconH strata. 

In sinking the woll for the " International" works, the driller, Peter 
McEwin, * said that ho thought from the nature of the borings, he was 
close to a fourth bed of salt, when the work was stopped. 

Mr. McEwin gave me the following record of this boring; specimens Wofweii 
of the material bored through were forwarded to you, by the superin- 
tendent of the works : — 



Blue clay, with a few limestone boulders 100 

Limestone boulders and gravel 40 

Alternate beds of sandstone and limestone 510 

Hard, flinty limestone (1) . 300 

Blue shale, with thin streaks of red shale 84 

Gypsum 6 

Brown limestone (2), soft 14 

Rock salt (No 1) 19 

Brown limestone (2), very hard 30 

Bo, k salt (No. 2) 24 

Blue shale and blue clay 3£ 

Rock salt (No. 3) 32 

Brown limestone (3), rather lighter in colour than the preceding 8 

1,170* 



* So many of the salt borings have been made by Peter McEwin, that he la distinjruUhed by the 
sobriquet of "saltpetre." 
O) Coruiferuua and (*) i 
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At Kincardine, which appears to be on the inside lip of the salt basin, 
the usual blue clays and shales are wanting, and the two salt beds are 

SiS? 0 ' there Ul)ite<l into 0,le > forming a massive bed.of pure rock salt, sixty feet 
thick. 

In 1872. Messrs. Gray and Scott bought out the original proprietors of 
the Kincardine salt works, but after working the well lor one season, 
they determined to sink another alongside, of increased dimensions and 
depth. This had been completed a lew days before my arrival. The 
dimensions of the bore are eight and a half inches for 400 feet, and six 
and a half inches for the remaining 607 feet ; the total depth being 1,007 
feet, which is 110 feet below the previous boring. The lollowing is the 
record, as given by the driller, J. S. McEwin : — 



; of new well 



No rock Mil 
north of 



Common sand 7 

Yellow clay 8 

Water gravel 10 

Quicksand 64 

Alternate layers of sandstone and limestone * 28 

Limestone 179 

Very fine-grained white freestone 29 

Dark colored limestone 276 

Red shale 14 

Blue shale 115 

Very hard blue limestone 164 

Very hard cherty rock 5 

Rock salt 12 

Alternate layers of blue shale and clay, mixed with salt 36 

Hard and pure rock salt 60 

. Total 1,007 

I could only get partial specimens of this and the Bruce well borings, 
which were enclosed with samples of brine and salt forwarded to your 
Department, by Mr. Thompson, Manager of the Bruce works. 

Although the rock salt is so thick here, none has been found in any 
boring north of Kincardine. 

To the south-west, borings were early made at St. Marys, London, 
Enniskillen, and Til son burg; but as no salt was found, no other borings 
were attempted. In this direction the well-borers had to contend with 
an enlargement of the Devonian series, and a thickening of the tipper 
strata of the Onondaga formation. Dr. liunt thought that valuable 
brines might be reached by deeper borings ; ami last year the well at 
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Ti Ison burg was deepened from 854 to 1,450 feet. A brine of increased weiiat 

01 • • Tilsonburg 

gravity was the result, which is now, 1 am informed, 50° to 60° by deepened. 
Milometer; but no salt bed was reached, as they are evidently near its 
edge, but not over it. Til son burg is in the township of Dereham, and 
al>out seventy miles south-oast of Seaforth. Further east, the Upper 
Silurian and Devonian series are separated by the outcrop of the Guolph 
formation, with axis bearing north. If the saliferous beds were found 
to the east of this, or near Burlington Bay, it would be a matter of 
much importance, owing to the ready accessibility there* to our eastern 
water front. 

The manufacturers of a low priced article like salt will naturally 
prefer, and necessarily seek for wells on the water front, where the Jjajttai*!^ 
facilities for moving fuel inwards and salt outwards are greater and waterfront, 
cheaper. Cheaper freight enlarges their selling power, and gives them 
many advantages over inland wells, which are dependent on railway 
transportation. Hence we may look for more borings in future along 
the lake shores. And as the salt basin embraces the western counties of 
Essex, Kent, Lambton, Huron, and the south-western corner of Bruce, 
the water front of these counties promises to be the principal seat of our 
salt industry. 

At Port Elgin, twenty miles, and Southampton, twenty-five miles 
further north, fruitless borings were made in 1869 and 1868 respect- 
ively ; they have already been commented on by Dr. Hunt, as showing 
here the rise of tho base of the Onondaga formation to tho surface. 

A well has since been sunk at Inverhuron, nine miles north of inverburon. 
Kincardine, on the shore, between Port Elgin and and the latter place- 
The driller, J. S. McEwin, reports that the Mrata, for 895 feet, were* 
identical with those at the Kincardine well, and that they then encount- 
ered blue shalo and gypsum, slightly impregnated with salt ; after which 
came Niagara shales, and at 1,007 feet, hard limestone, holding black 
water with an offensive odour. 

At Teeswater, in the county of Huron, some twenty miles east, and a t« water, 
few miles north of the latitude of Kincardine, a gypso-saliferous bed, 
tifteen and a half feet thick, was struck, and found to yield a 
brine of 50° density. But although the hole was sunk to a depth of 
1,180 feet, no rock salt was met with. The record/ind specimens of this 
boring were promised to me by Mr. Alexander Gibson, the President of 
the Company. 

• From 1812 to 1816, or during the American war, Western Canada obtained its nalt supplies from 



• VTT'.IT . * . " w«rn i. annua oouuneu iw *ai 

natural npnnp*, at the head of Burlinirton Bay. It was designated " »|u«h salt " from iu 
ufacture ; but no use, or mention is now made of It 
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Ainityviiie. At Ainleyville, south-east of Teeswater, and fifteen miles north of 

•Seaforth, a boring was made to l,220*feet, with very similar results. 
By those borings, the northern boundary of the salt basin has been 
pretty well defined. , 

At Mitchell, eleven miles south-east of Seaforth, a well was bored to 
2,008 feet. After passing through shales belonging to the base sf the 
Onondaga formation, the Niagara limestones were reached, and at 1,570 
feet, red shale 300 feet thick, belonging to the Medina formation. 

At Carronbrook, midway between Mitchell and Seaforth, a well wa< 
sunk to a depth of 1,396£ feet, without finding rock salt ; but at COO 
feet a gy pso-saliferous marl was met with, yielding a brine of 40 5 
strength, and after passing through this the Niagara limestones were 
roached. Being within five miles of Seaforth, the Company had bean W 
confident of finding salt that works had been erected in advance. At the 
time of ray visit, however, preparations were being made to bore another 
well, at a spot two miles east of Seaforth, the intention being to conduct 
the brine through log a piping to the works at Carronbrook. Seaforth is 
at present the most easterly point where rock salt has l>cen found. 

For the following informati >.i concerning localities which I have keen 
unable to visit personally, I am indebted to Mr. P. McEwin : — 

At Bayfield, twelve miles south of Goderich, a salt block had been 
erected, and a well was being drilled. At Port Frank, in the township 
of Bosanquet and couuty of Lamffton, rock salt had been reached, and a 
block was in course of erection. At Warwick, in the same county, rock 
salt was found at 1,250 feet, and a Mr. Kingston had established salt 
works capable of turning out fifty barrels per day. The brine was of 
full strength, but contaminated by sulphur. At Dawn, in the county 
of Kent, Peter McEwin found rock salt at 1,100 feet, when boring for 
oil, but it was not turned to account. 

PROSPECTIVE AND COLLATERAL INDUSTRIES. 

It has already been mentioned, that the system of evaporating by steam 
is leading to the establishment in our salt territory of industries other 
than the manufacture of salt. We may look beyond this, to the gradual 
growth of various and extensive chemical works, which the progress of 
the country, and enterprise of its people, must soon render necessary. 

For these, enormous quantities of salt will eventually be required, 
while, at the same time, a demand will be created for other raw 
materials, especially for pyrites for the manufacture of sulphuric acid. 
The importance of salt for other than its more ordinary uses, with which 



Information 
given by Mr 



Chemical work*. 
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wc are familiar in (his country, may be judged ol from the fact that 
Great Britain annually consume* nearly 300.000 tons, or 12,000,000 
bushels in her various manufacture*. 

Hut while we thus speculate on the prospective manufactures in which 
chloride of souium is concerned, we must not lose sight of its value 
merely as salt ', and whether wc use it as a manure, an antiseptic, or a 
condiment, we have reason to he thankful that our supplies of it are in 
quality incomparable, and in quantity inexhaustible. 

• BNGLI8D EXPORTS. 

Beside her immense consumption oi i-^alt for manufacturing, domestic 
and agricultural purposes, Bngland exports from seven to eight hundred 
thousand tons. <>r nearly tliirf millions of bushels annually. 

In 1873 and 1.S74 her sal* exports were restricted by the unur>ually 
high prieoti of labour and coal. 

The following abstract is from* the British returns for 1872, which DriUsh retumb 

for 1872. 

year is taken a^ an average one. 

Quantity of salt exported, 753,50*1 tons; the shipping value of which 
was £5:13,171 sterling. Of this there Were exported Lo — 



The Dominion 5 -1,076 tons. 

Ne w fo u ml land and Labrador 14,324 " 

United States 154,010 « 



Total to North America 222,410 tons, 



or 8,890,400 bushels. 
AMERICAN SALT MANUFACTURE. 

United States 

The following condensed extracts are made from the annual returns rwtun» 
of the United Suite-, to show the increasing value of their salt 
industries : — 

i 

STATISTICS OK THE UNITED STATICS SALT MANUFACTURE FIIOM 1850 TO 1870. 

1860. 

Capital employed $2,640,885 

Waged paid $754,224 

Value of salt made $2,222,745 

Number of hands employed, 2,776; quantity of salt made, 9,763,840 bushels; 
average price per bushel, 22| cents. 

1J 
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1860. 

Capital employed $3,692,215 

Wagei paid $371,954 

Value of salt made $2,289,504 

Number of hands employed, 2,213; quantity of salt made, 12,717,200 bushel*: 
average price per bushel, 18 cents. 

1870. 

Capital employed. $6,561,615 

Wages paid $1,146,910 

Value of salt made $4,818,229 

Number of hands employed, 2,953; quantity of salt made, 17,606,105 bushels; 
average price per bushel, 27 J cents. 

1 bavu the honor to be, 
Sir, 

Your obedient servant. 

J. LIONEL SMITH. 

, Geological Survey of Canada, 
Montreal, 1874. 
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TABLE V I. 

Proportion of Fine and Coarse Salt made, with proportions shipped in 
bulk and proportions sold in Canadian and United States markets^ 
in the year 1873 



Sold in 
the 




22G,576 ; 225,000 



• The p^portionajothia column ^represent bulk shipment* to the United 



Vary little salt 



to the United are here all irlven in UireU. for 
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N OTES 

ON 

A FEW CANADIAN MINERALS AND ROCKS. 

BY 

B. J, HARRINGTON, B.A., Ph.D., 

ADDBKS8KD TO 

ALFRKD R. 0. SKLWYN, Esq., F.R.S., F.G.S., 

DI RMOIl «.r TUB <lltOI/>UIC\L HI-RVBT or C AX ADA. 



Siu, -I have tho honour to submit to you a Bmall contribution totrlNtao toiy 
toward* our knowledge of Canadian minerals and rocks. Tho majority 
of the tacts given can scarcely be said to be of general interest; but it 
mu>t be borne in mind that a great deal of light is often thrown upon 
economic mineralogy by tho study of minerals possessing no intrinsic 
value whatever. This, indeed, must be my excuse, if an excuse bo 
necessary, for presenting the following notes. 

• 

Aluminous Pyroxene. 

Associated with mica (phlogopite) and calcitc. at tho Grenville 
mica mines, and forming the largest proportion of the deposits from 
which the mica is derive 1, is an interesting variety of pyroxene. 
IU predominant colour is pale greenish-grey; but this passes on character, of 

J 1 . _ . . | » pyroxene irom 

the one hand into greyish-white, and on the other into (taik 0rcnvi i lo . 
greenish-grey. It is massive crystalline, and often affords cleavage 
planes several inches in length and breadth. Crystals are also common, 
and are occasionally five or six inches in length, and from one to iwo 
inches in thickness. The planes of the rhombic prism are sometimes 
almortl wanting, but are more frequently well developed, producing 
ei-ht-siiled prisms, which are often tapering, and which were formerly 
known to the miners as « teaU." They frequently penetrate tho plates 
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Pyroxene m a 
constituent of 
Laurentian 
rocks. 
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of mica, rendering them useless. The pyroxene is opaque to translucent, 
and has an uneven fracture; the lustre is vitreous, or frequently 
resinous. An analysis of a specimen, of a pale greenish-grey colour, 
with a hardness of 5, and specific gravity of 3 35, gave the following 
results : — 

Silica 51-27 

Alumina 400 

Ferric oxide • 010 

Lime 25-27 

Magnesia 1746 

Potash 014 

Soda 0-62 

Lithia tract'B. 

Water ( ign.) 1-63 

100-49 

.Regarding the alumina as replacing silica, we find that the ratio of the 
oxygen in the sjlica and alumina to that in the protoxide bases, is nearly 
2: 1. The mineral may then bo correctly termed an aluminous diopside. 
The occurrence of pyroxene as a constituent of Laurentian rock* has 
been repeatedly noticed in the reports of the Survey, and Dr. Hunt has 
shown (Geol. of Can., 1866, p. 207) that one or other of the varieties 
diopside, sahlite, or coccolite, often forms the predominant mineral of 
Laurentian veinstones. An aluminous pyroxene froin Burgess, which 
he examined many years ago, does not differ essentially in composition 
from the one just described ; and this is but one of the many points of 
resemblance between the minerals of the Burgess and Grenville regions. 



n.vkei cutting 
the Trenton 



Sodalite, Natrolite and Analcite. 

At what is known as the Montreal reservoir extension, the Trenton 
limestones are cut by numerous dykes, the more recent of which 
consist of fine-grained dolerites, or anamesites, while the more 
ancient ones are apparently composed largely of feldspar, with, 
in some instances, more or less hornblende* One of the latter, 
varying in colour from fawn-colour to lavender-grey and greyish-brown, 
and containing a good deal of hornblende, and small quantities of iron 
pyrites, has afforded specimens of sodalite, natrolite and analcime. The 



• These dykes require further study. Some of them were, many years a«o, described by Hunt, utnfer 
the name of trachytes : but they differ essentially from the rocks ordinarily called trachyte*. The uttt 

Oil. u.lallt.' • - ..<!.■■, ,r,.l, i r,f ,, ..... . ...I. ..< «-1.4. . " - 



»• -«.«• j . >.uv hii; 'i untlliuui; III 111 I M t roCKX Ol 

Containing- the sodality i» often porphyritk, with crystals of feldspar. 
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sodalite is found in small, irregular crystalline manses, scattered through 
portions of the dike, and appears to have crystallized contemporane- 
ously with the feldspar and hornblende, while the natrolite and analcimo 
have evidently been deposited subsequently on the walls of cavities. 

The sodalite varies in colour from white to azure blue; it is trans- 
lucent to sub-transparent, and has a vitreous lustre; the cleavage is 
dodocahedral, and the fracture uneven, or sometimes conchoidal ; the 
hardness is 5-5, and the specific gravity 2-22. The material for the 
following analysis was dried at 100° C:— 

Silica 37-52 

Alumina 31-38 

, Ferric oxide trace. 

Lime 0-36 



Soda 19-12 

Potash 0-78 

Sodium 4-48 

Chlorine 6-91 



100-54 



A separate portion of the mineral lost on ignition one per cent. It 
is readily decomposed by hydrochloric or nitric acid, with separation of 
gelatinous silica. Before the blowpipe it fuses (fusibility almost 4) with 
slight intumesceuce to a colorless glass. In the closed tube the bine 
variety turns white.* 

The natrolite occurs in slender, almost acicular crystals, often inter- Natrolite. 
lacing, and in groups of less perfect radiating crystals. It is colourless 
to white, and has a vitreous lustre, inclining to pearly in the case of the 
radiating crystals. The hardness is 5, and specific gravity 2 22. An 
analysis gave the following results : — 

Silica 47-40 

Alumina 26-38 

Lime 0-48 

Soda 16 -4S 

Potash 0-57 

Water 9-75 

101-06 



• Since the above wan written, nodal itc in considerable quantity haa been detected in a similar rock 
forming part of Belaril mountain. The occurence of sodalite in the "granitoid trachyte " of Brome waa 
Observed by Hunt many yean* a^o. 
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Anaicito. Analeite is almost invariably associated with the natrolito in small, 

white, translucent crystals, averaging about an eighth of an inch in 
diameter. It seems to be much more liable to decomposition than the 
natrolite, and it often altered to a dull white substance, which, in some 
eases, retains the form of the trapezohedron. When in this altered 
condition it forms a fine background for the glassy crystals of natrolite. 

Cfiromiferous Serpentine. 

Associated with chromic iron, in the townships of Bolton and Mel- 
bourne, there occurs a mineral which has long been supposed to be 
kanimerorito — a mineral related in chemical and optical characters 
to penninite. A specimen recently examined, however, has rather the 
composition of an aluminous serpentine. It is massive, or slightly 
foliated ; greasy to somewhat pearly in lustre, and translucent to sub- 
translucent; the colour is pale violet by reflected, andsomewhat deeper 
violet by transmitted light; feel almost as greasy as that of talc; hard- 
Armi.vBiBof „ Crt8 on \y 2. The specimen analyzed was found to contain, 



Silica 43-94 

Aluminu and ferric oxide 5 -GO 

Chromic oxide 0-67 

Lime 1 - J 2 

Magnesia 34-80 

Water 14 54 



100-86 

In appearance the mineral resembles some of the varieties of kammer- 
erite from Texas, Pennsylvania. The latter mineral, however, contains 
much less silica, and a far larger proportion of alumina. 

Pyrrhotite or Magnetic Pyrites, and the Mineral* associated icith it at 

Elizabethtown, Ontario. 

On the nineteenth lot of the second range of Elizabethtown, there occurs 
in rocks of Laurentian age an important deposit of pyrites (see Geol. of 
Can., 1803, p. 747), which has long been known, and has been mined for 
several years by the Hrockville Chemical and Superphosphate Company. 
It is not only of economic importance, but also of scientific interest, on 
Li*t of mineral* account ol the assoeiat ion of minerals which it contains. The minerals 
EUrtwXtown. number al>out a dozen species, being pyritc, pyrrhotite. magnetite, 
Quarts, talc, labradorito (?) phlogopitc (?) a black hydrated silicate of iron 
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alumina and magnesia, somewhat resembling hisingerite in appearance, 

calcite, siderite, apatite and cacoxenite. The variety in the composition 

of these minerals is worthy of note, there being sulphides, oxides, 

anhydrous and hydrous silicates, carbonates and phosphates (anhydrous 

and hydrous). Anothor curious aggregate, in some respects resembling curiow. mineral 

the above, may bo cited here. It was mentioned in the Report of Progress SRSSSton. 

for 1873-74, p. 194, and occurs on tho sixth lot of the eighth range of 

Marmora. The minerals are pyrite, pyrrhotite, chalcopyrite, magnetite, 

fluorite, feldspar, hornblende, siderite and calcite. These deposits are 

possibly both veins, but differ in thoir constituents from any of those 

hitherto observed in the Laurentian. 

Of the minerals occuring at Elizabethtown, pyrite and calcite are the Description 
most abundant. The former is generally massive and amorphous, but Eiiabethtown 
is sometimes well crystallized, the most common form being a combina- 
tion of the cube and octahedron. Perfect octahedra, with the axes more 
than two inches in length, have also been obtained, and maminillary 
groupings of cubical crystals with rounded faces occasionally occur. 
According to tho determinations of Hunt and Macfarlane,* the massive 
brilliant pyrites contains from 0*50 to 0-fiO per cent, of oxide of cobalt, cobalt. 

Calcite forms the principal gangue in which the other minorals are 
embedded. It is mostly massive, but is also found on the walls of 
cavities in rhombohedral crystals, which are often highly modified. It 
ranges from opaque to transparent, and varies much in colour, being 
white, grey, pale fawn-colour, and sometimes red. The black hydrated 
silicate alluded to above has been examined by Mr. Hoffmann, and an 
analysis of it will be found in his report. It frequently forms the 
gangue of the pyrites, and with it is occasionally associated a triclinic 
feldspar, showing a beautiful play of colours. Magnetite is rather 
common, and sometimes ocelli's in the form of irregular grains scattered 
through the calcite. The rare mineral cacoxenite is a hydrous phosphate cacoxenite. 
of iron — generally regarded as an iron-wavellite. At Elizabethtown it 
occurs in tho form of beautiful little yellow tufts on the walls of cavities 
in the calcite, and is generally accompanied by pyrite. It has not been 
quantitatively analyzed, but was found to be soluble in hydrochloric and 
nitric acids, and to contain iron and phosphoric acid. 

The quartz, mica, talc, siderite and apatite were only observed in 
small quantity. The talc is mainly in the form of steatite, some of steatite, 
which occurs in curious honey-combed masses. The cavities have 



* Oool. of Can., p. 50fl, and Can. Nat., 1st scr., vol. vii., p. m. 

20 
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probably been filled atone time with some mineral which has since been 
removed, and in a few instances loose pieces of quartz were found in 
them. The occurrence of steatite in the Laurentian series is, according 
to Hunt, uncommon, its place being generally taken by pyrallolite. 
Pyrrhotite was common in portions of the deposit worked several years 
ago, but seems to have become less so as the mining advanced. It is 
sometimes massive, but more frequently occurs in acute rhombohedral 
crystals, varying in length from a quarter of an inch or less, up to several 
inches, and generally embedded in calcite, though sometimes in steatite. 
Facing this page is a drawing of a very interesting twin crystal, by 
Mr. Arthur II. Foord, Artist to the Survey. It was found several years 
ago, and has been examined by Mr. Edward Dana, of New Haven, who 
has kindly promised to describe it in the American Journal of Science. 
The following is an analysis of a portion of another crystal about an inch 
in diameter : — 

Iron 60.560 

Copper 0.145 

Manganeae 0.060 

Nickel ; . 0.112 

Cobalt , 0.11 

Sulphur 39.020 

Silica 0.036 

100.044 

The mineral is readily attracted by the magnet, and jrcssesses polarity ; 
the opposite poles being situated not at opposite ends of the crystals, but 
along the sides. The hardness is between 3£ and 4, and the specific 
gravity 4.622. 

Since the above analysis was made, a small cry stal of the pyrrhotite 
was sent to Professor J. Lawrence Smith, of Louisville, Kentucky, who 
was anxious to compare its composition with that of troilite, the sulphide 
of iron occurring in meteorites. The results of Professor Smith's analy- 
sis are as follows: — 

Iron 59.88 

Sulphur 39.24 

8ilica (gangue-rock) 1.01 

100.13 

Specific gravity 4.642 

Both the analyses agree far more closely with the formula Fe T S„ 
than with that of troilite, Fe S, which gives iron 63 64, sulphur 36-36. 
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Twin Crystal or Pyrruotitk nioif Elizabethtowtc, Ontario. 

(Natural size.) 

i 
i 
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A. H. Foohd. del. To face page 300. 
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Manufacture of Acids at EUzabethtmcn, and of Superphosphate of Lime at 

Brockville, Ontario. 

The deposit just described has, as slated above, been mined for several 
years, and in of importance as being the source from which considerable 
quantities ot pyrites have been derived for the manufacture of .sulphuric Jjjjj**" 
acid. The present acid works of the '* Brockville Chemical and Superphos- 
phate Company" are situated close to the pyrites mine, and were com- 
pleted in 1874. Acid works had previously been built by the same 
company at Brockville in 1869, but were destroyed by tire in 1871. The 
capacity, of the works at Elizabethtown is al»out six thousand pounds of 
sulphuric acid (68° Beaum<?) daily. The tinal concentration is carried on 
in glaMs retorts, of which there are thirty-two, arranged in two rows and 
heated with anthracite. According to the manufacturers, the acid as it 
comes from the chambers, varies in strength from 45° to 48° Beaume 
(=Sp. gr. 1*45 to 1*49) ; hy evaporation in leaden pans it is raised to 
from 60° to <J2° B. (Sp. gr 1-71 to 1-75), and the strength of the retort 
acid is about 66° B. (Sp.gr. 1*84).* The nitrate of soda employed is 
obtained from Boston, and costs, laid down at the works, about 4i cents 
per pound. Formerly nitre was imported from England, but was much 
more expensive. The pyrites yields, on an average, about forty per cent, 
of sulphur, and a ton of pyrites makes nearly a ton of acid. The acid 
sells for about 2£ cents per pound ; some of it is employed in the maim 
fact ure of superphosphate of lime at Brockville, while the remainder is 
shipped to different parts of Canada and the UniteJ States. In addition 
to sulphuric acid, both hydrochloric and nitric acids arc being made, and Hydrochloric 
the establishment of other manufactures depending directly or indirectly ** n 
upon sulphuric acid — such, for example, as that of soda — is probably not 
far distant, f 

The superphosphate works at Brockville were started in 1869, but 
since then many additions have been made to them. The apatite 
employed is from the township of North Burgess, and is stated to contain 
an average of about eighty per cent, of phosphate of lime. It is first Manufactur 
broken up by a small Blake's rock-breaker, then crushed between iron 9Uper,,h, * phttte 
rollers, and, after passing through a series of sieves, to free it from mica, 
ground between ordinary millstones. The ground mineral is then mixed 



* The specific gravities here given a.s corresponding to degree* of Beaume'* hydrometer arc according 
to Poggialc. 

t The growing importance of pyrites in the manufacture of .sulphuric acid may be judged of from the 
quantities consumed in Kngtand and France. In England, according to the Comi>tei Itendtut, the con- 
sumption has increased in the last ten years from 1*0,000 to 5'20,Oon tons annually : wiule. in France, during 
the same period, it has increased from 90,000 to ISO 000 tons. 
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in an agitator with an equal weight of sulphuric acid (50° B.). and the 
mixture afterwards emptied into a car, from which it is dumped into 
a series of boxes or bins, where it soon solidities into white honej'- 
combed masses of superphosphate, containing, according to the manu- 
facturers, as high as twenty per cent of soluble phosphoric acid. The 
superphosphate is then broken or ground up in a Carfs disintegrator, 
and put iuto barrels for shipment. The price at Brockville is $30.00 per 
ton of 2,000 lbs. 

Both the acid and superphosphate works are under the management 
of Alexander Cowan, Esq., of Brockville, who has shown much skill and 
perseverance in their establishment. 
u M of artificial The use of artificial manures is something to which the majority of 
our farmers are wholly unaccustomed, and it will, no doubt, be long 
before their application will become general; but considering the 
exhausted condition of the soil in many parts of the country, the 
subject is one demanding most careful attention. It must, however, 
be kept in mind that the indiscriminate use of such manures is not 
to be recommended. They should be used intelligently; for the 
wants of a soil in one region may be entirely different from those of 
another, and the food which nourishes one plant may not be required 
by another. 

Maynesitic Ophiolite. 

It is well known that among the metamorphic rocks of the Eastern 
Townships serpentines or ophiolites are of commou occurence, and it was 
many years ago shown by Hunt that while some of them are nearly 
pure, massive serpentines, others are mixtures of this mineral with car- 
bonate of lime and dolomite. For these mixtures Hunt suggested the 
names calcitic ophiolite and dolomitic ophiolite, while the correspond ing 
rock, consisting of serpentine and raagnesite, he styled nuignesitic ophiolite. 
Tho last-named variety was not then known to occur in the Eastern 
Townships, although it had been detected by Drs. Jackson and Hayes 
among the rocks of Vermont. Recently, however, an ophiolite from 
jggyjjwa the fifteenth lot of the first range of Melbourne has been analysed 
and found to be magnesitic — the magnosite being the ferriferous 
variety known as breunnerite. This mineral is scattered through 
the serpentine in small irregular crystalline masses of a pale brown 
colour, constituting 15 50 per cent, of the specimen examined. It was 
separated from the serpentine by means of dilute nitric acid, and gave 
on analysis :— ^ 
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Carbonate of magnesia 83.23 

Carbonate of lime 1-93 

Ferrous carbonate 14.84 



100.00 

The residue, constituting 84.5 per cent of the rock, consisted of serpen- 
tine containing chromium, manganese, nickel, and cobalt. Its quantita- 
tive analysis gave the following results: — 



Silica 42.79 

Chromic oxide 0.29 

Oxides of nickel and cobalt 0.37 

Manganous oxide 0.12 

Ferrous oxide 6.05 

Magnesia 36.54 

Water (ign) 13.37 



99.53 

In the mass the serpentine is of an olive-green colour, and has a 
splintery fracture. Its hardnes is about 4.* 

The Feldspars of some of the Diorites of Ontario. 

In my last report (Report of Progress, 1873-74, p. 108), reference was 
made to the diorites which are of frequent occurrence among the meta- 
morphic rocks of Ontario, and are often accompanied by magnetic iron 
ore. It was also shown that the feldspar in a coamely crystalline 
variety at the Fournier iron mine, in South Sherbrooke, was closely re- 
lated in composition to oligoclase. Since then analyses have been made oiigociue. 
of the feldspars in diorites from two other localities, and not only wore 
they found to differ from ono another in composition, but neither of them 
could be referred to oligoclase. Ono of them is from " Hole in the Wall,"f 
in Tudor, and was collected by Mr. II. G. Vcnnor, in I860'. It is of a 
pale greenish-grey colour, mostly dull, though here and there exhibiting 
crystalline faces which have a vitreous lustre, and are occasionally 



It may be slated here that specimen* of the so called serpentines from Cape Hreton mentioned on 
t>age Oof your Summary Report, were given me by Mr. Robb for examination, but proved not to be ser- 
pentines at all They contain small quantities of a soft steatitic mineral in the joints which, no doubt, 
caused them to be mistaken for serpentines. 

A supposed serpentine from the shore about two miles from Malignant Cove (near Arisaig. M.S.), was 
found to be simply a diorite with serpentine filling its joints. Another rock, which it was thought might be 
>erpentine. was given me by Professor Hell for examination. It came from Hog Island. Lake Nipigon, and 
its mode of occurrence has already been described (Rcpt. tor 1871-72. p. 104^ It was found to contain 
nrarly thirty per cent, of carbonates of lime and magnesia. The residue, insoluble in dilute nitric acid, 
after !>eini{ dried at 100' t ' . < >.nt.iined 70.84 per cent of silica and only 2.5 per cent, of water, and is there- 
fore evidently not serpentine. 

t A sort of defile passing through a great wall or cliff of rock 
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Striated. Weathered surface* are of a pale rust-colour, but this may be 
due to tlie oxidation of pyrites, small grains of whieh are scattered 
through the rock. The hai-dness is a little above (>, and the specific 
gravity. 31)2. Before the blowpipe it fuses (fus. above 4) on the edges 
to a greenish glass. The composition was found to be as follows: — 

Silica 47-29 

Alumina 26 98 

Ferric oxide 311 

Ferrous oxide 0-91 

Lime 14-20 

Magnesia 0-66 

Soda 4 64 

Potash 0-06 

Water (ign) 190 

99-75 

The finely powdered mineral was found to be attacked by hydrochloric 
acid, which in one experiment dissolved 14 64 per cent. The high sjwei- 
fic gravity and the composition appear to indicate that the feldspar is 
impure; but it may, perhaps, be referred to auorthite, and classed with 
the variety known as Bvtownite. The oxygen ratio for the protoxide 
bases, sesquioxide bases, and silica, is 1: 2 3b': 4 40; while that of the 
Byto,wnitc from Ottawa, analyzed by Hunt, is 1: 2-6*3 : 4 69. 

The hornblende of the Tudor diorite is of a dark olive-green colour, and 
much more highly crystalline than the feldspar. The texture of the rock 
moreover, is very coarse; far coarser, indeed, than is usual with the diorite* 
of the region in question. The specimens examined bear no marks of 
stratification, but Mr. Yennor has shown me others from the same cliff 
in which the lines of bedding are distinctly visible. 

The other specimen referred to is from a coarsely crystalline diorite 
(one of Mr. Vounor's so-called " blotched diorites ") which occurs on the 
sixteenth lot of the third concession of North Sherbrooke. It is a 
genuine labradoritc. and will bo described by Mr. Hoffmann in his 
report. Mr. Yennor has also described, in his report, rocks which he 
regards as forming a transition from diorite to syenite, and which he has 
called syenitic diorites; but no analyses of the supposed orthoclasc in 
these rocks have been made, so that the matter cannot bo regarded a* 
certain. 
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Limestone, Dolomite, and Marl. 

Some time since a specimen of limestone from the twenty-second lot of 
the third range of Wickham (K. T.), was left at the Geological Survey 
Office for examination its owner, Mr. Touseant (rarriepie, of Drummond- 
ville, being anxious to ascertain whether it might be expected to yield a 
hydraulic lime on burning. The limestone is blackish-grey in colour, and 
has a somewhat conchoidal fracture. An analysis showed it to contain, 

Carbonate of lime ... 70-53 Analysis of 

Carbonate of magneuia 6-77 SfiSl 

Carbonate of iron 302 

Alumina 3-85 

Silica 15-95 

10012 

The dark colour is due to the presence of carbonaceous matter. This, 
however, bums away during calcination, leaving a buft-colotired lime from 
which gelatinous silica separate < on treatment with hydrochloric acid. 
It will bo soon that the limestone does not differ essentially from many 
which are elsewhere employed for the manufacture of hydraulic lime. 
Mr. (rarriepie, however, states that he has erected a kiln and burned some 
of the stone, and that it exhibits no hydraulic properties whatever. 
But specimens sent to Montreal show that several kinds of limestone 
have been burned together, and it is more than likely that those in 
charge of the burning have been persons without any experience what- 
ever in the manufacture of hydraulic lime. 

A specimen of a hard rusty-weathoring dolomite was also brought to Dolomite, 
the museum by Andrew Bell, Beq., C. K. It came from the township of 
Rigaud, near to the Riviere a la frraisse, and also to the boundary line 
between Q.iebe<- and Ontario, and is probably from the Caleifcrous forma- 



tion. Its analysis <;ave, 

Carbonate of lime 39 91 

Carbonate of magnesia 32-85 

Soluble alumina and ferric oxide 3-56 

Insoluble matter 23-54 

99*86 

The insoluble portion contained, 

Silica 76-34 

Alumina and ferric oxide 14-74 

Ume 102 

Magneuia 7 99 



100-49 
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There can be little doubt that this rock would yield hydraulic lime, 
the quality of which could, however, only be determined by experiment. 

In the Report of the Survey for 1871-72, Professor Bell mentions 
(p. 100) an " indurated, pink-colorod calcareous marl," which occurs in 
horizontal beds on the hikitigouching River. A specimen which he 
requested me to analyze was collected by his assistant, Mr. Lount. It 
contained, 

Silica 39 87 

Alumina and ferric oxide 9*34 

Lime 22-40 

Magntsia 6-24 

Orbonic acid 23 40 

101-26 

The residue left after treatment with hydrocloric acid amounted to 
42-84 per cent, of the rock. 

1 have the honour to be, 
Sir, 

Your most obedient sorvant, 

B. J. HARRINGTON. 

Geological Survey op Canada, 
Montreal, 1875. 
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Sir,— In addition to those analyses which have been inserted in 
the text of accompanying reports, the following have been selected a* 
possessing sufficient interest to warrant their being recordod. 

A. Rocks and Minerals. 
1. Banded Limestone from Ramsay and Lanark. 

The analysis of this limestone will be found in Mr. H. Vennors Report, 
page 141. As this rock is of considerable interest, a more detailed 
description than that inserted with the analysis is given here. 

The rock has throughout a rather coarsely crystalline-granular struc- Description of 
ture, the grains of which are not very coherent, and is made up of alter- Umt * tone * 
nate layers of a white and a light bluish-grey color, in consequence 
presenting a banded appearance. These bands are sharply defined ; they 
vary in thickness and arrangement, are not always parallel to each 
other, or perfectly straight, but often corrugated ; also frequently thin- 
ning out into each other. The fracture of the rock is in general uneven, 
at the juncture of the bluish-grey bands with the white, however, it may 
be said to be very clean. The whole rock, white and bluish-grey bands 
indifferently, weathers a light brown. The white bands consist of a 
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mugnesian limestone which has a vitreous lustre, and is subtranslucent. 
Through it are disseminated very small grains of glassy quartz, and 
equally small crystals of tromolite, the whole amounting to 0-896 per 
cent of tbose layers. It is worthy of note that in this rock specimen 
none of the white bands were found to contain a single crystal of tremo- 
lite which could be said to be distinctly visible, as it will be observed 
further on was the case with the bluish-grey layers, which not only 
contained a far larger pronation of this mineral, but the crystals not 
unfrequently exceeded half an inch in length. 

The bluish-grey bands consist of a dolomitic limestone, subtransluceut, 
and having a vitreous lustre. The color would appear to be due to the 
presence of microscopic scales of graphite, which does not, however, amount 
to more than 0- 15*i per cent of the bands in question. It is mostly dissemi. 
nated through, and, to the naked eye, undiscernable crystals of treraolite, 
which arc pretty evenly dispersed throughout these colored bands, which 
also contain small grains of glassy quartz. In addition to the small 
crystals of tremolite just alluded to, and which, with the grains of quartz, 
amount to 1*256 per cent of these colored layers, these bands are traversed * 
by thin columnar crystals of light-grey colored tremolite, which occur 
parallel to the plane of deposition. In the specimen of rock examined, 
some of these crystals measured three-quarters of an inch in length; 
they admitted of being readily detached from their matrix, and were 
found to amount to 1 027 per cent of these bands. 

2. Kaolinite from Acton. 

Of the precise mode of occurrence of this mineral in this locality 
nothing very definite is known. The sender, Mr. John Stewart, of Acton- 
vale, stated that he procured it from the twenty-fifth lot of the fifth 
range of Acton, where it occurs lining cavities in the rock. 

It is composed of minute pearly scales of a yellowish-white color. In 
the freshly collected state it is unctuous and plastic. Sj>ecific gravity. 
2.577. 

The mineral dried at 100° C. gave 



811 lea 44-604 

Alumina 39-145 

Ferric oxide 1-035 

Magnesia -213 

Lime -390 
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Soda -270 

Potash 196 

Water 14-240 

100093 

Oxygon ratio for R» 0„ S i 0„ M O = 3 : 4 : 2 

3. Mineral from Elizabethtown, near BroekviUe. 

This is tho mineral referred to by Dr. Harrington in his report, page 
305, as " resembling hisingerite in appearance." 

It has a hardness of nearly 4. Specific gravity 2.090; structure, Character* <<f 

, . mineral from 

amorphous, Compact. In some places brilliant faces, showing stnations ; 
color, black; lustre, earthy; fracture, subconchoidal J streak, light- 
green. Before the blow-pipe fuses a little below 2. affording a magnetic 
globule. Decomposed (after standing some time) by dilute hydrochloric, 
sulphuric, and nitric acids, even in the cold, their relative action being 
in order named. Readily decomposed by cold concentrated hydrochloric 
acid with separation (as in above instances) of silica, as a non-gelatinous 
powder. 

The powdered mineral suffers a decomposition at 100° C. — a portion of 
the ferrous oxide passing over into the condition of ferric oxide. The 
analysis was conducted upon the undricd mineral. The hygroscopic 
moisture was determined by drying in vacuo over sulphuric acid. 

Silica 29-069 

Alumina.. 12-121 

Ferrous oxide 30-782 

Ferric oxide 8-311 

Manganoug oxide - 099 

Lime • 364 

Magnesia 7-279 

Water, combined 10-731 

" hygroscopic 1-637 

100-393 

Oxygen ratio for R 0, R, 0„ Si O,, H O = 1 : 1:2: 1 

4. Feldspar (Labrador ite) of a Diorite from North Sherbrooke, 

Lot 16, Concession 3. 

This is a coarse-grained diorite consisting of dark olive-green horn- 
blende and a white feldspar, the latter translucent, except on weathered 
portions, when it becomes opaque white; lustre vitreous on tho cleavage 
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syrfaces, Homo of which display tine parallel stria?. Specific gravity 
2.697. The rock contained no quartz, but small quantities of both a light 
and dark colored mica. 

The feldspar freed as far as possible from all foreign admixture, and 
dried at 100° C, gave:— 

Silica 54- 186 

Alumina 27-608 

Ferric oxide -454 

Magnesia -777 

Lime 9-386 

Soda 6-039 

Potash 1-39*7 

1-121 



100-868 



Oxygen ratio for K O, R, 0„ Si O, = 1 : 27 : 6. 

5. Pyrite from Londonderry, Nova Scotia. 

An.i>ri» of The Mineral dried at 100° C. gave :— 

Iron 45-193 

Nickel 144 

Cobalt -813 

Copper Trace. 

Sulphur 52-434 

Silica -523 

Alumina -513 

Ferrous oxide -170 

Lime -430 

Magnesia -177 



100-406 



B. — Mineral Waters. 
1. Sulphur Spring— Eastman's Springs, near Ottaica. 

uwrription of When received this water was perfectly clear; it had a very faint yel- 
miDenU w»t«r. | 0W j M y, t\ugo, wn i c h, upon reducing the water to a small bulk by evapora- 
tion, deepened into a bright brown. This color would appear to be due 
to the prosence of organic matter. Reaction slightly alkaline. One 
sample of the water forwarded for examination was found to have a 
specific gravity of 1002-6. Another of more recont collection, however, 
and that of which the following is an analysis, had a specific gravity of 
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1001*95. Owing to the very small quantity of the water available for 
analysis, it was not possible to determine the amounts of lithia, phosphoric 
acid, boracic acid or iodine, or to determine the nature of the organic 
matter. The presence of bromine requires confirmation. Baryta is 
present, but in such small quantity as to be undeserving of notice — it 
cannot amount to more than a mere trace. The amount of* carbonic acid 
found Huiliced within 0 01 17 to form hicarbonates with the balance of the 
soda, the lime, magnesia, and iron. It is, however, highly probable that 
a portion of the soda thus calculated is really combined with iodine and 
boracic acid. This spring would appear to belong to the same class of 
waters as those of Caledonia, Varennes, and Fitzroy, which were exam- 
ined by Dr. T. S. Hunt. Vide Geology of Canada, 1863, page 531. 

The water contains in 1,000 part's: — Andys?.. 

Potassa -0271 

Soda : 1 4533 

Lithia Undet. 

Lime -0190 

Magnesia -0468 

Alumina Traces. 

Protoxide of iron 0027 

Sulphuric acid -0015 

Phosphoric acid Undet. 

Boracic acid Undet. 

Carbonic acid -5625 

Silica 0124 

Chlorine.. : 1-3282 

Iodine Undet. 

Water in bicarbonates (calculated) -1175 

Organic matter -0917 

3-6627. 

Less oxygen equivalent to the chlorine 0-2996 

Total, 3-3631 

The foregoing acids and bases are probably combined in the water as rmlnlibi 



of combination 

follows:— of adds and 

Chloride of sodium .... , 2 1584 

M poteKflium «0400 

Sulphate of potash -0033 

Bicarbonate of soda -8365 

" lime 0549 



Digitized by Google 

i i 



318 GEOLOGICAL SURVEY OP CANADA. 

Bicarbonate of magnewa '1199 

« iron 0066 

Alumina Traces. 

Silica 0124 

Organic matter 0917 

Lithia 1 

Phosphoric acid Undct 

Boracic acid j 

Inline i 

3-3747 

Less carbonic acid actually found 0117 



In 1000 parte of water 3 -3630 

Specific gravity 1001-95. 

2. Saline Spring— Eastman's Springs. 

The quantity of water forwarded was far too small to admit of a com- 
plete analysis. The principal constituents, however, have been estimated, 
leaving the lithia, baryta, strontia, bromine, iodine, and phoshphoric 
acid undetermined. The first sample of this water received had a specific- 
gravity of 1020. A subsequent collection, and that of which the follow- 
ing is an analysis, had a speciiic gravity of 1019-44. When received it 
had a brownish-yellow color and was turbid ; after standing for some 
time it became perfectly clear and colourless ; the deposited matter con- 
sisted mainly of ferric hydrate, which had, doubtless, at one time existed 
in the water aH ferrous carbonate. The whole of the sodium has been 
calculated as chloride, a portion of the same, however, is present an brom- 
ide and iodide. Again it is inferred that a portion of the carbonic acid 
represented at* in combination with lime, is really present in combination 
with a trifling portion of the magnesia and some of the undetermined 
bases. This water would appear to belong to the same class a* those of 
Ancaster, Whitby, and Hnl'owell, (it has, however, a lesser density) 
which were analyzed and reported upon by Dr. T. S. Hunt. Vide Geo- 
logy of Canada, 1863, page 547. 

The water contained in 1,000 parts:— 

Potaasa 0996 

Soda 10.0654 

Lithia Undet. 

Baryta 

Strontia « 

Lime 2.1744 
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-8020 

Alumina 0022 

Ferrous oxide ; -0049 

Ferric oxide -031 

Copper . Minute trace 

Chlorine 15-6938 

Bromine Undet. 

Iodine " 

Sulphuric acid -0117 

PhoHphoric acid Undet. 

Carbonic acid -1023 

Silica 0090 

The foregoing acids and bases are probably combined in the water 
lows :— aca* 

Chloride of sodium 18-9812 

potassium 1577 

■ calcium 4-1692 

« magnesium 1-9031 

Sulphate of lime 0199 

Bicarbonate of lime 1773 

* iron -0121 

Alumina -0022 

Silica -0090 

Copper Minute trace. 

Ferric oxide -0311 

Lithia 

Baryta 

Strontia 



Iodine 

Phosphoric acid . 



Undet. 



In 1000 parts of water 25 -4628 

Specific gravi*y 1019 44. 

I have the honour to be, 
Sir, 

Your most obedient servant, 

CHRISTIAN HOFFMANN 

Geological Survey of Canada, 
Montreal, May, 1875. 
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